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FOREWORD 


This  report  covers  the  period  22  October  1975  through  18 
April  1976.  The  efforts  reported  herein  were  sponsored  by  the 
Air  Force  Flight  Dynamics  Laboratory  (AFFDL)  under  joint  manage- 
ment and  technical  direction  of  AFFDL  and  the  Air  Force  Materials 
Laboratory  (AFML) , Wright-Patterson  Air  Force  Base,  Ohio. 

This  work  was  performed  under  Contract  F33615-73-C-3001 
"Advanced  Metallic  Air  Vehicle  Structure"  (AMAVS)  as  a part  of 
the  Advanced  Metallic  Structures.,  Advanced  Development  Programs 
(AMS  ADP) , Program  Element  63211F,  Project  Number  486U0104. 

J.  S.  Ford  II,  Lt.  Col.,  USAF  (AFFDL/FBA) , is  the  ADP  Manager, 
with  Mr.  N.  G.  Tupper  (AFML)  serving  as  Deputy  ADP  Manager. 

Mr.  C.  R.  Waitz  (AFFDL/FBA)  is  the  Project  Engineer  for  the  AMAVS 
Program. 

Earlier  documentation  of  this  program  is  contained  in  the 
following  AFFDL-TR-XX-Y  reports: 
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Prel.  Design  - 

73-40 
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II 

Detail  Design 

- 74-17 

2nd 
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Ph 

III 

Fabrication 

- 

3rd 

74-98 

4th 

75-40 

5th 

76-8 

Principal  General  Dynamics  contributors  to  this  report  were: 

R.  C.  Bis sell  - Program  Manager 
R.  E.  Miller  - Stress  Analysis 
K.  D.  Mabry  - Structural  Design 
R.  S.  Chambers  - Stress  Analysis 

This  work  was  performed  during  the  period  22  October  1975 
through  18  April  1976.  It  was  submitted  by  the  authors  in  May  1976. 
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SECTION  1 


INTRODUCTION 


This  interim  report  summarizes  the  accomplishments  of  the  Advanced 
Metallic  Air  Vehicle  Structure  (AMAVS)  Program  from  22  October  1975 
to  18  April  1976.  This  work  is  part  of  the  Air  Force's  Advanced 
Metallic  Structures,  Advanced  Development  Program.  It  was  performed 
under  contract  to  the  Air  Force  Flight  Dynamics  Laboratory  (AFFDL)  by 
the  Fort  Worth  Division  of  General  Dynamics. 

The  six  months  covered  by  this  report  include  primarily  the 
accomplishment  of  the  first  fatigue  service  life  of  the  Full  Scale 
Test  Program  being  conducted  by  the  Structural  Test  Facility  at  WPAFB 
with  support  being  provided  by  General  Dynamics . Also  included  are  the 
additional  material  testing  funded  under  the  "Credible  Option"  task, 
contractual  drawing  requirement  activities,  and  the  analyses  related 
to  updated  baseline  loads /spectrum  data.  Activities  leading  to  start 
of  the  fatigue  test  program  are  reported  in  the  Fifth  Interim  Report, 
AFFDL-TR-76-8,  dated  February  1976,  and  included  the  following  sig- 
nificant items : 

1.  Final  stages  of  manufacture  of  the  wing  carrythrough 
structure  (WCTS) . 

2.  Mating  of  the  WCTS  to  the  upper  test  structure. 

3.  Completion  of  the  hardware  and  software  elements  of  the 
test  set-up  leading  to  an  operational  test  system. 

4.  Baseline  inspection  of  the  WCTS. 

5.  Strain  surveys  to  verify  load  distributions. 

6.  Incorporation  of  updated  loads /spectrum  data  from  Rockwell 
International  (RI)  to  make  the  AMAVS  test  program  current 
with  latest  available  baseline  data. 

7.  Final  system  check-out  runs. 

A contract  change  to  incorporate  updated  loads /spectrum  data 
from  RI  was  received  in  July,  1975.  As  reported  in' AFFDL-TR-76-8 , 
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initial  effort  with  the  updated  data  was  directed  towards  generat- 
ing revised  ram  loads  and  fatigue  spectrum  for  use  in  the  Full 
Scale  Test  Program.  With  receipt  of  the  final  data  from  RI  in 
November,  1975,  final  fatigue  and  fracture  analyses  were  initiated 
and  essentially  completed,  except  for  documentation,  during  this 
reporting  period.  In  addition  Math  Model  analysis  using  the  limit- 
ed static  loads  information  available  was  accomplished. 

Material  testing,  comprising  mechanical  property  testing  on 
EB/GTA  welded  10  Nickel  steel  and  crack  growth  testing  on  both  6A1-4V 
titanium  and  10  Nickel  steel,  was  completed.  With  the  exception  of 
final  analysis/documentation  and  completion  of  tests  being  conduct- 
ed at  WPAFB,  this  testing  completes  the  "Credible  Option"  test  task. 
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SECTION 


2 


TECHNICAL  DISCIPLINES  PROGRESS 


The  progress  made  by  the  technical  groups  during  the  initial 
stages  of  Phase  IV,  Test  and  Evaluation,  is  reported  in  this  sec- 
tion. 


2 . 1  ENGINEERING 

The  engineering  functions  progress  for  the  period  22  October 
1975  to  18  April  1976  is  detailed  below. 

2.1.1  Structural  Design 

Design  activities  during  this  reporting  period  were  devoted 
primarily  to  supporting  the  Full  Scale  Test  Program  at  Wright - 
Patterson  Air  Force  Base  (WPAFB) „ Design  changes  were  implemented  to 
correct  structural  deficiencies  of  the  wing  carrythrough  structure 
(WCTS)  experienced  during  the  first  service  life  of  fatigue  testing. 
Update  of  the  production  drawings  for  the  "No-Box-Box"  (NBB)  con- 
figuration was  completed  and  some  progress  was  made  on  the  "Fail  Safe 
Integral  Lug"  (FSIL)  configuration  drawings. 

2. 1.1.1  Full  Scale  Test  Support 

The  design  group  provided  technical  assistance  to  the  Fatigue 
Test  Program  at  WPAFB  on  an  "as  required"  basis.  Design  and  coordi- 
nation of  required  repair  tasks  were  accomplished.  On-site  technical 
support  was  provided  during  the  repair  activity  and  major  inspections. 

Special  wrenching  mechanisms  were  designed  to  realign  the  pivot 
pins  and  lug  bushings  which  rotated  during  the  early  stage  of  testing. 
Retaining  systems  were  also  designed  to  prevent  recurrence  of  the 
rotation  problem  (See  Figures  2. 1.1-1  and  2. 1.1-2).  Repair  procedures, 
hardware,  tools,  and  supplies  were  planned  and  coordinated  for  re- 
placement of  broken  fasteners,  restoration  of  the  pivot  system,  and 
retention  of  bolts  experiencing  repeated  loosening. 

On-site  technical  support  was  provided  during  the  pivot  system 
restoration,  fastener  replacement  following  Flight  640,  Taper-lok  hole 
rework  and  bolt  reinstallation,  and  the  first  two  Category  III  in- 
spections. In  addition,  support  was  provided  during  the  Category  IV 
inspection  and  structural  modification  program  following  completion  of 
one  fatigue  life. 
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FIGURE  2. 1.1- 2 


RETENTION  OF  LOWER  BUSHING  TO  WCTS  LOWER  LUG 
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Hole  number  drawings  were  prepared  for  the  WCTS  to  provide  a 
common  base  for  hole  identification  during  the  test  program.  These 
drawings  are  included  as  figures  in  Section  2.2.1  of  this  report. 

2. 1.1. 2 Design  Changes 

Fastener  revisions  to  the  WCTS  assembly  were  required  to  improve 
structural  reliability  since  repeated  loosening  and  failures  of 
fasteners  occurred  during  the  first  service  life  of  testing.  A reasses - 
ment  of  the  fastener  locking  features  and  structural  capability  of 
involved  joints  verified  the  necessity  for  fastener  revision. 

Short  threaded  fasteners,  attaching  the  access  covers  of  the 
Yp  992  bulkhead,  were  replaced  with  longer  threaded  bolts  (NAS  674) 
to  insure  thread  engagement  with  the  locking  feature  of  the  nut- 
plates . 

Straight  shank  fasteners  (22  per  side),  attaching  the  bonded 
panel  to  the  Yf  992  bulkhead  in  the  upper  outboard  corner,  were  in- 
creased in  size  from  3/8"  to  7/16"  diameter.  A new  7/16"  bolt  was 
also  added  to  this  area. 

Shear  bolts  (2  per  side) ; attaching  the  Xp  84  rib  to  the  Yp  932 
bulkhead  and  common  to  the  bonded  panel,  upper  gusset,  and  bulkhead 
support  fitting;  were  increased  in  size  from  3/8"  to  1/2"  and  7/16" 
diameter. 

Hi-Lok  fasteners,  attaching  the  outboard  bonded  panel  of  the 
Yp  932  bulkhead  to  the  Xp  39  rib,  were  replaced  with  shear  bolts  of 
the  same  diameter. 

Documentation  and  authorization  of  these  changes  were  accomp- 
lished on  Engineering  Change  Notices  (ECN) . ECNs  were  required  on 
Drawings  X7224001,  X7224060,  X7224120,  and  X7224130  to  identify 
these  fastener  revisions. 

2. 1.1. 3 Engineering  Drawing  Update 

The  NBB  production  drawings  were  updated  to  the  configuration  of 
the  WCTS  as  it  was  fabricated  by  the  incorporation  of  all  outstanding 
ECNs.  A total  of  211  ECNs  was  outstanding  on  92  drawings  at  the 
time  the  WCTS  was  completed.  During  this  reporting  period,  the 
final  89  ECNs,  representing  38  drawings,  were  incorporated.  Final 
completion  of  the  required  27  Air  Force  Parts  Lists  was  also  accom- 
plished. 
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The  FSIL  configuration  is  described  by  101  drawings  of  which 
76  were  completed  at  the  time  the  NBB  configuration  was  selected 
for  fabrication.  The  top  assembly  drawing  (X7223701) , consisting 
of  four  sheets,  was  prepared  to  a 90%  completion  level.  No  work 
was  accomplished  on  the  24  remaining  drawings . 

2.1.2  Structural  Analysis 


2. 1.2.1  General 


During  the  reporting  period,  activities  of  Structural  Analyses 
personnel  included  the  following: 


1.  Assembled  updated  panel  point  loads  data  and  ran  NBB  5 
series  UGO  finite  element  models  for  all  necessary  unit, 
fatigue,  and  static  conditions. 


2.  Consolidated  information  stored  on  tape  from  UGO  model  runs 
and  produced  a single  tape  with  data  for  use  in  fatigue 
analysis . 

3.  Predicted  stresses  at  existing  fatigue  control  points 
for  updated  analytic  spectrum  where  stresses  were  not 
directly  available  from  UGO  models.  Compared  stresses 
with  test  strain  gage  data. 

4.  Reviewed  and  analyzed  data  gathered  during  full  scale 
testing  and  performed  related  additional  stress  analysis. 
Selected  location  for  added  gages. 


5.  Provided  stress  analysis  support  for  design  of  tools  and 
devices  to  reposition  and  retain  pivot  pins,  spacers,  and 
bushings  after  considerable  rotational  displacement 
occurred  during  fatigue  testing. 

2. 1.2. 2 Design  Loads 


The  loads  and  spectrum  information  for  fatigue  testing  and 
analysis  remained  essentially  as  reported  in  AFFDL-TR-76-8,  the  Fifth 
Interim  Report.  However,  a limited  number  of  static  load  conditions 
from  Rockwell  International  (RI)  were  provided  by  AFFDL  for  use  in 
evaluating  static  strength.  These  static  conditions  are  preliminary 
and  do  not  form  a complete  set  of  critical  static  design  loads. 
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They  were  developed  by  superposition  of  some  of  the  basic  conditions 
supplied  tor  fatigue  analysis.  The  superposition  factors  were  deter- 
mined so  as  to  give  limit  wing  bending  moments  equal  to  those  from 
RI  for  the  basic  condition  combinations  specified.  The  ultimate 
static  conditions  are  as  follows : 

9010.  Maximum  Wing  Bending,  2g,  flaps  down,  post  takeoff,  15°  sweep 
1.726X (031210  + 032210) 

9020.  25°  sweep 

1.759X (021440  + 022440) 

9030.  Maximum  Torque,  .86M,  67.5°  sweep 

2.0187  X 051750  + 4.0374  X 052750 

9040.  Maximum  Down  Bending,  2g,  taxi 
3.00  X 010100 

The  four  digit  condition  numbers  were  assigned  by  G/D  for  in 
house  use. 

2. 1.2. 3 Finite  Element  Stress  Analysis 

The  overall  box  stress  analysis  was  carried  out  using  General 
Dynamics  Procedure  UGO.  Prior  to  the  computer  runs,  the  UGO  pro- 
gram was  modified  as  follows : 

1.  The  output  format  and  internal  calculations  were  altered 
so  that  principal  stresses  and  effective  stresses  are 
available  for  static,  fatigue,  and  fracture  analysis. 

2.  The  internal  calculations  were  altered  so  that  for  one 
option  quadrilateral  membrane  element  stresses  are  de- 
termined by  an  area  weighted  average  of  the  stresses  for 
the  four  component  triangles . Such  averaging  yields 
better  results  than  a direct  stress  average  when  the 
triangles  do  not  have  approximately  equal  areas . In 
addition,  results  are  identical  to  those  of  General 
Dynamics  Procedure  TNI  which  was  used  for  earlier  AMAVS 
analysis  allowing  for  more  direct  stress  comparisons. 
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As  discussed  in  AFFDL-TR-76-8 , General  Dynamics  Procedure  CM7 
was  developed  to  convert  modified  RI  information  to  panel  point 
loads  for  the  UGO  model.  The  procedure  was  applied  for  all  updated 
basic  and  modified  basic  conditions. 

The  panel  point  loads  data  was  merged  with  the  model  geometry 
and  boundary  condition  data  for  the  NBB  5 Model  which  was  based  on  the 
final  AMAVS  design  drawings.  Seven  separate  models  were  run  to 
cover  all  known  fatigue  and  static  conditions  derived  from  the  up- 
dated basic  conditions.  Each  UGO  run  can  handle  a maximum  of  ten 
separate  loading  conditions;  however,  these  conditions  can  be  super- 
posed internally  to  form  a large  number  of  final  conditions.  Thus, 
by  grouping  the  basic  conditions  appropriately,  results  for  several 
fatigue  and  static  conditions  were  obtained  from  a single  UGO  run. 
Duplicate  conditions  were  eliminated  for  efficiency.  (See  Table 
2. 1.2-1  for  duplicates).  In  addition  to  the  fatigue  and  static  condi- 
tions, unit  conditions  were  also  run  so  that  some  manual  super- 
position could  be  done  at  a later  time  if  new  conditions  were  to 
develop.  Data  on  the  make  up  of  load  sets  and  conditions  for  each 
UGO  run  is  shown  in  Tables  2. 1.2 -II  and  2.1.2-III.  Computer  resource 
unit  usage  information  and  other  pertinent  data  are  shown  in  Table 
2 „ 1.2 -IV. 


2. 1.2.4  Preparation  of  Finite  Element  Data  for  Fatigue  Analysis 

Although  printed  stress  and  deflection  data  was  obtained  for  all 
of  the  models  of  Section  2. 1.2. 3,  the  large  bulk  of  printed  material 
precluded  efficient  use  of  the  printed  material  except  for  spot 
checking.  Consequently,  the  UGO  option  to  obtain  stress  and  geometry 
data  on  magnetic  tape  for  each  run  was  utilized.  The  seven  UGO 
tapes  thus  obtained  were  used  to  make  two  intermediate  tapes.  A 
program  was  written  to  extract  the  stress  and  geometry  data  from 
these  two  tapes  and  to  produce  a single  tape.  This  single  tape  was 
then  available  for  direct  data  input  to  fatigue  analysis  programs. 

In  addition, a program  was  written  to  allow  principal  and  effective 
stresses  for  any  element  or  set  of  elements  to  be  listed  in  descending 
effective  stress  order  to  further  aid  in  reviewing  the  large  amount 
of  data  generated  in  the  computer  runs.  The  ordered  effective  stress 
program  utilizes  the  single  fatigue  data  tape  as  input. 

2. 1.2.5  Additional  Stress  Data  for  Fatigue  Analysis 

Although  the  UGO  finite  element  model  adequately  predicted  many 
stresses  in  the  WCTS,  the  grid  size  was  still  too  large  or  the  manner 
of  concentrated  load  introduction  too  approximate  to  allow  accurate 
stress  predictions  at  some  control  points.  Consequently,  stresses 
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LOAD  SETS  FOR  UGO  MODELS 
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LOAD  CONDITIONS  FOR  UGO  MODEL 
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TABLE  2.1.2-III  (Cont'd) 
LOAD  CONDITIONS  FOR  UGO  MODEL 
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TABLE  2.1.2-IV 


NBB  LOADS  UPDATE  COMPUTER  DATA 

(3)  (1) 

Model  Designation  Computer  Resource  Units  Number  of  Load  Conditions 


NBB  5-5 

1.073 

56 

NBB  5-6 

.860 

42 

NBB  5-7 

.801 

35 

NBB  5-8  ^ 

1.127 

65 

NBB  5-9 

.813 

35 

NBB  5-10 

.915 

42 

NBB  5-11 

.976 

49 

1)  Essentially  time  charged  in  hours. 

2)  Five  conditions  of  5-8  overlap  5-11 

3)  Model  has  2107  bar  and  membrane  elements  with  932  nodes . 
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were  estimated  at  selected  points  for  the  updated  analytic  fatigue 
spectrum  using  distributions  obtained  from  fine  grid  models 
(General  Dynamics  TLO,  linear  strain  elements) run  during  the  design 
phase  and  from  other  supplementary  analyses.  In  addition,  strain 
gage  data  for  gages  located  near  control  points  was  tabulated  so 
that  test  results  could  be  considered  in  the  fatigue  analysis  where 
necessary.  The  locations  of  the  control  points  and  strain  gage 
locations  are  shown  in  Sections  2. 1.3.1  and  2. 1.2. 4,  respectively, 
of  AFFDL-TR-76-8 . 

For  control  point  1,  the  pertinent  test  stresses  obtained  from 
flight  number  1 are  shown  in  Table  2.1. 2-V. 

For  control  point  2,  TLO  results  for  15°  and  67.5°  degree  sweep 
angles  were  used  to  obtain  estimated  stress  distributions  across 
the  net  section.  For  sweep  angles  between  15  and  67.5°  and  positive 
wing  bending,  the  load  vector  obtained  from  CM  7 runs  was  resolved 
into  components  in  the  forward  and  aft  sweep  resultant  directions 
used  for  the  two  TLO  analyses.  The  stress  distributions  based  on 
these  components  were  then  superposed.  For  pivot  pin  loads  in  a 
direction  forward  of  the  TLO  forward  sweep  resultant  direction, 
all  load  was  assumed  in  the  TLO  forward  sweep  resultant  direction. 
Similarly,  for  pin  loads  in  a direction  aft  of  the  aft  sweep  result- 
ant direction,  all  load  was  assumed  in  the  TLO  aft  sweep  resultant 
direction.  For  negative  wing  bending,  approximate  values  were  ob- 
tained from  the  UGO  runs.  These  latter  negative  values  were  small 
and  the  approximation  was  considered  acceptable.  The  calculations 
were  carried  out  using  the  HP9830  calculator.  Results  for  typical 
conditions  as  well  as  test  stresses  are  shown  in  Figures  2. 1.2-1  and 
2. 1.2-2. 

For  control  point  3,  the  test  stresses  are  shown  in  Table  2.1.2-VI. 

The  test  stresses  for  control  point  4 are  shown  in  Table 
2.1.2-VII. 


Test  stresses  in  the  vicinity  of  control  point  5 are  shown  in 
Table  2.1.2-VIII. 

For  control  point  6,  stresses  were  estimated  using  upper  longeron 
basic  loads  data  from  NA- 75-346  combined  to  form  the  fatigue  condi- 
tion loads  along  with  cross  section  areas  developed  from  AMAVS  draw- 
ings. The  results  are  shown  in  Table  2. 1.2 -IX.  No  directly  appli- 
cable strain  gage  data  was  recorded. 
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WCTS  LOWER  PIVOT  LUG 
TYPICAL  MEASURED  AND  PREDICTED  STRESSES 
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RADIAL  DISTANCE  FROM  EDGE  OF  HOLE 
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RADIAL  DISTANCE  FROM  EDGE  OF  HOLE 
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CALCULATED  STRESSES  FOR  CONTROL  POINT-  6,  UPDATED  ANALYTIC  SPECTRUM 
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NOTES:  1)  Stresses 


2. 1.2. 6 Full  Scale  Test  Data 


The  previous  interim  report  discussed  test  data  obtained  dur- 
ing the  static  strain  surveys.  Subsequent  to  that  time,  1280 
fatigue  flights  have  been  accomplished.  A large  amount  of  data  was 
recorded  and  transmitted  to  General  Dynamics.  This  section  dis- 
cusses portions  of  the  test  data  and  its  ramifications.  For  brevity, 
only  a small  amount  of  the  actual  data  is  included. 

During  the  first  flight,  data  was  recorded  at  all  of  the  data 
points  given  in  Table  2.1.2-VII  of  AFFDL-TR-76-8 . During  the  fifth 
flight  the  points  of  Table  2.1.2-VIII  of  AFFDL-TR-76-8  were  recorded. 
For  both  of  these  flights  approximately  420  strain  gage  channels 
were  available  for  use.  Typical  explanatory  notes  and  output  data 
as  received  from  AFFDL  are  shown  in  Table  2.1.2-X.  The  strain  data 
for  both  the  first  and  fifth  flights  was  reviewed  and  compared  with 
data  for  similar  conditions  from  the  static  strain  survey.  Although 
some  stress  levels  exceeded  those  previously  predicted  at  the  gage 
locations,  no  indications  were  obtained  that  precluded  continued 
testing. 

Following  the  fifth  flight,  exceedance  data  was  obtained  for 
most  flights  using  fifth  flight  data  as  a baseline.  Typical  ex- 
ceedance data  is  shown  in  Table  2.1.2-XI.  The  exceedance  printout 
serves  as  one  means  of  monitoring  the  structure  since  significant 
changes  from  fifth  flight  values  indicate  possible  problems. 

Because  of  a higher  priority,  two  Real  Time  Peripheral  (RTP) 
units  became  unavailable  so  that  for  flight  160  only  about  170 
channels  of  strain  gage  data  were  recorded.  The  data  was  obtained 
for  the  points  specified  in  Table  2.1.2-IX  of  AFFDL-TR-76-8. 

During  the  inspection  following  flight  160,  the  pivot  pins, 
bushings,  and  spacers  at  the  juncture  between  the  WCTS  lugs  and 
the  dummy  wing  were  found  to  have  rotated  considerably  from  their 
initial  positions.  (See  Section  2.2.1)  Several  gages  on  the  lugs 
showed  significant  changes  from  the  early  flights  to  flight  160. 

(Ref.  Figures  2. 1.2-3  and  2. 1.2-4  and  Tables  2.1.2-XII  and  2.1.2-XIII.) 
Since  one  of  the  effects  of  the  rotated  bushings  was  to  bend  the 
lugs,  it  was  concluded  that  the  stress  changes  were  probably  due  to 
geometry  changes  resulting  from  lug  distortion.  Unfortunately, 
continuous  zero  shift  data  was  not  obtained  so  preload  stresses  re- 
sulting from  lug  bending  caused  by  bushing  rotation  were  not  available. 
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TEST  SERIAL  NUMBER  1280  DATE:  30  MARCH  1976 


TYPICAL  TEST  DATA 
TABLE  2.1.2-X 


TEST  SERIAL  NUMBER  1280  (Continued) 


TABLE  2.1.2-X  Cont'd 
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NOTES:  1)  For  Gage  Locations  See  AFFDL-TR-76-8 

2)  Stresses  in  KSI 

3)  For  Rosettes  (R) , CcMax/toMin 


However,  the  stress  changes  under  load  were  considered  to  be  indica- 
tions that  the  obvious  wedging  caused  by  bushing  rotation  could  ad- 
versely affect  the  fatigue  life  because  of  possible  stress  increases. 

In  order  to  separate  the  pin  and  bushing  effects  and  to  gather 
additional  data,  a flight  (equivalent  to  flight  170)  was  run  after 
the  pins  were  repositioned  and  retained..  During  this  flight, 
slightly  over  200  channels  of  strain  gage  data  were  recorded.  As 
expected,  data  from  flight  170  was  very  similar  to  that  from  160 
indicating  that  pivot  pin  repositioning  had  little  effect.  (Ref. 
Tables  2. 1.2 -XII  and  2.1.2-XIII.) 

Based  on  the  consideration  of  data  obtained  from  flights  160 
and  170,  the  bushings  and  spacers  were  returned  to  their  nominal 
original  positions  as  discussed  in  Section  2.2.1.  Testing  was  then 
resumed. 

The  data  recording  system  was  partially  inoperative  until 
flight  190.  During  this  flight,  approximately  206  channels  of  strain 
gage  data  were  recorded.  Included  were  readings  from  gages  installed 
on  the  lower  bushing  retainer  system  discussed  in  Section  2. 1.1.1. 

A similar  amount  of  data  was  obtained  for  flight  320  and  subsequent 
flights  through  flight  1280  since  RTP  units  were  not  returned  dur- 
ing the  period  covered  by  this  report. 

The  lug  stress  data  from  flights  190  and  320  was  compared  with 
that  for  flights  1,  5,  160,  and  170  to  determine  whether  restoration 
of  the  bushings  and  spacers  to  the  original  positions  gave  values 
similar  to  those  for  the  initial  flights.  For  the  upper  pivot  lug, 
the  restoration  was  effective  with  stresses  tending  to  approach 
those  of  flights  1 and  5.  For  the  lower  pivot  lug,  results  were 
mixed.  Several  of  the  gages  gave  readings  close  to  those  of  flights 
1 and  5,  but  others  gave  values  essentially  the  same  as  those  for 
flights  160  and  170.  It  was  concluded  that  while  rotation  of  the 
bushings  and  spacers  predominated  in  causing  lug  stress  changes, 
other  unknown  factors  were  present.  Typical  comparative  data  is 
shown  in  Tables  2.1.2-XII  and  2.1.2-XIII.  Strain  gage  locations  are 
shown  in  Section  2. 1.2.4  of  AFFDL-TR-76-8  and  in  Figures  2. 1.2-3 
and  2. 1.2-4  of  this  report. 

Strain  gage  data  for  the  lower  bushing  retainer  was  inconclusive 
since  values  of  load  indicated  were  low  and  since  the  apparent  load 
direction  was  unexpected.  It  was  decided  that  continuous  strip 
recording  of  values  would  be  obtained  on  later  flights  to  determine 
whether  higher  loads  occur  at  points  other  than  those  recorded.  The 
strip  data  also  showed  that  loads  were  low  so  no  further  data  was 
recorded. 


36 


The  exceedance  data  was  reviewed  and  summarized  for  predominant 
gages  as  data  for  each  data  flight  was  received  as  a test  monitoring 
aid. 


At  the  end  of  flight  640,  three  additional  rosette  gages  were 
added  to  the  Yf  992  bulkhead  titanium  panel  at  the  upper  outboard 
corner.  (See  Fig.  2. 1.2-5.)  These  gages  were  added  so  that  addi- 
tional information  for  possible  redesign  of  the  panel-to-steel 
bulkhead  segment  splice  could  be  obtained.  Readings  were  obtained 
for  flights  800,  960,  1120  and  1280.  Typical  average  values  for 
flight  800  along  with  comparative  values  for  the  math  model  are 
shown  in  Table  2.1.2-XIV.  Since  gages  4029  and  4030  back  up  each 
other,  the  direction  of  the  maximum  stress  for  4030  appeared  to  be 
in  error  considering  4029  and  4032  and  the  general  math  model  stress 
direction.  Consequently,  results  from  4030  were  not  used  in  later 
analysis. 

At  the  end  of  flight  1280,  three  additional  rosette  gages  were 
added  to  the  Yp  992  bulkhead  titanium  panel  at  the  lower  outboard 
corner  to  obtain  additional  information  on  stress  distributions  in 
the  vicinity  of  a failed  Taper-lok  fastener.  (See  Fig.  2. 1.2- 6.) 

During  the  course  of  the  testing,  significant  changes  occurred 
in  several  gage  outputs  in  addition  to  those  influenced  by  the  bush- 
ing and  spacer  rotations  discussed  previously.  Most  of  these  changes 
resulted  from  damaged  or  faulty  gages,  gage  installations,  or 
connections.  Some  changes,  however,  remain  unexplained,  e.g.  gages 
1122  SL  and  1108  SL  on  the  Yp  947  beam  and  lower  titanium  panel 
respectively.  Both  of  these  gages  have  exhibited  progressive  de- 
creases in  readings.  (See  Table  2.1.2-XV.)  Physical  examination  of 
the  areas  has  revealed  no  structural  damage  so  continued  monitoring 
is  planned  rather  than  gage  replacement  for  the  time  being.  It  may 
be  noted  that  the  readings  have  tended  to  stabilize. 

2. 1.2. 7 Stress  Analysis  Related  to  Full  Scale  Testing 

Stress  analyses  related  to  problems  described  below  were  accomp- 
lished to  support  the  Full  Scale  Test.  Specific  details  of  the  prob- 
lems along  with  related  drawings  are  included  in  Section  2.2.1. 

Rotation  of  Pivot  Pins,  Bushings,  and  Spacers 

The  pivot  pins,  bushings,  and  tapered  spacers  rotated  out  of 
position  during  the  first  160  flights.  Stress  analysis  of 
the  tools  and  tool  attachments  necessary  to  return  the  parts 
to  their  nominal  original  position  was  accomplished.  In 
addition,  assistance  was  provided  in  sizing  the  various 
restraining  devices  installed  to  prevent  rotational  move- 
ments of  the  pins  and  bushings  for  subsequent  testing.  In 
general,  design  loads  for  the  retaining  devices  were  based  on 
torques  found  necessary  to  restore  the  components  to  their 
original  positions.  37 


VIEW  LOOKING  FWD 
FIGURE  2. 1.2 -5 


ADDED  STRAIN  GAGES  - Yp  992  BULKHEAD 
UPPER  OUTBOARD  PANEL  REGION 
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VIEW  LOOKING  FORWARD 
FIGURE  2. 1.2-6 


ADDED  STRAIN  GAGES  - Yf  992  BULKHEAD 
LOWER  OUTBOARD  PANEL  REGION 
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COMPARATIVE  STRAIN  GAGE  RESULTS 
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NOTES:  Stress  in  KSI 


Bolt  Failures,  Yf  932  Bulkhead,  Xf  84  Rib 


Several  shear  failures  of  the  .375  inch  bolts  which 
attach  the  bulkhead  to  the  rib  occurred.  The  loading  is 
complex  because  of  the  multiplicity  of  parts  being  joined; 

i.e.  gussets,  titanium  panels,  steel  bulkheads  segment,  alumi- 
num rib,  and  bulkhead  cap  kick  load  fitting.  The  design  analy- 
sis showed  a positive  margin  of  safety  at  ultimate  load  based 
on  consideration  of  probable  inelastic  load  redistribution  at 
high  static  load  levels.  It  appears  that  the  failed  fasteners 
were  carrying  a higher  percentage  of  the  joint  load  during 
fatigue  cycling  since  little  inelastic  redistribution  takes 
place  at  fatigue  load  levels.  As  noted  in  Section  2. 1.1. 2, 
the  fasteners  were  increased  to  one-half  and  seven- sixteenth  inch 
diameter  following  one  life  of  testing.  (1280  flights) 

Hi-lok  Head  Failures , Yf  932  Bulkhead 

At  flight  1269,  several  broken/cracked  Hi-lok  heads  in 
the  pattern  attaching  the  aluminum  bulkhead  panel  to  the 
Xp  39  rib  were  noted.  Analysis  indicated  that  joint  loads 
were  within  the  rated  shear  strength  of  the  fasteners,  but 
prying  arising  from  the  single  shear  arrangement  apparently 
overloaded  the  heads  resulting  in  cyclic  failures.  As  noted 
in  Section  2.2-1,  these  fasteners  were  replaced  with  shear 
bolts  for  increased  head  strength  following  one  life  of  test- 
ing. 

Taper-lok  Failure,  Yf  932  Bulkhead 

At  flight  802,  a Taper-lok  (C-84)  in  the  lower  outboard 
corner  of  the  Yp  932  bulkhead  titanium  panel  was  found  to 
have  failed  in  the  threads . The  predominant  factor  in  the 
failure  is  believed  to  be  bolt  prying  caused  by  the  single 
shear  arrangement.  However,  calculated  margins  of  safety 
for  ultimate  load  are  negative  for  the  following  reasons : 

1.  The  drawing  sign  out  analysis  was  based  on  a math 
model  which  preceded  the  final  computer  run.  The 
earlier  model  gave  loads  less  than  those  from  the 
final  model. 

2.  The  sign  out  analysis  did  not  adequately  consider 
increased  bolt  loads  resulting  as  the  pattern  changes 
direction  from  horizontal  to  vertical. 

3.  The  measured  stresses  based  on  the  single  pertinent 
strain  gage  in  the  region  (3005  SL)  are  higher  than 
those  predicted  by  the  final  math  model. 
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Following  1280  flights  (1  life)  the  adjacent  fastener 
(086)  was  removed  because  of  uncertainties  arising  from  a 
loose  nut.  The  Taper-lok  was  intact,  but  some  indications 
of  working  in  the  hole  were  observed  (galling  or  fretting). 

i 

Taper-lok  Failure,  Yp  992  Bulkhead 

At  flight  1209,  Taper-lok  E-87  at  the  lower  outboard 
corner  of  the  Yp  992  bulkhead  was  found  to  be  failed  in  the 
threads.  Bolt  prying  caused  by  the  single  shear  joints  appear 
to  have  occurred.  Further  review  of  the  area  showed  that  for 
the  current  math  model  loads,  negative  fastener  shear  margins 
exist  for  static  ultimate  load.  It  was  decided  that  several 
rosette  strain  gages  would  be  added  in  order  to  obtain  addi- 
tional stress  distribution  data.  (See  Fig.  2.1.2r-6  for  gage 
locations . ) 

Bolt  Failures , Yf  992  Bulkhead 

As  early  as  flight  320,  loose  bolts  were  discovered  in 
the  pattern  attaching  the  titanium  panel  to  the  steel  bulk- 
head in  the  upper  outboard  corner  region.  Subsequently,  as 
discussed  in  Section  2.2.1,  several  fastener  failures  occurred 
as  well  as  repeated  loosening.  Undoubtedly,  fastener  prying 
resulting  from  the  single  shear  arrangement  was  the  primary 
cause  of  fastener  failure,  but  review  of  the  analysis  revealed 
negative  margins  for  fastener  shear  at  ultimate  load  using  the 
current  math  *.odel . The  fastener  loads  used  for  design  were 
based  on  a model  which  did  not  reflect  final  panel  stiffnesses 
and  hence  the  loads  were  underestimated.  Strain  gages  were 
added  to  obtain  additional  information  as  noted  in  Section 
2. 1.2. 6.  It  was  decided  that  the  fastener  pattern  would  be 
changed  at  one  life  (1280  flights)  to  give  increased  strength 
as  discussed  in  Section  2.2.1.  This  change  resulted  in  calcu- 
lated negative  margins  of  safety  in  net  shear  on  the  steel 
bulkhead  for  static  ultimate  load  based  on  strain  gage  results 
and  math  model  data.  However,  fastener  margins  became  positive. 

When  the  fasteners  were  removed  for  rework,  cracks  were 
found  in  several  holes.  The  cracks  were  removed  when  the 
holes  were  enlarged  to  accommodate  the  redesign  or  by  special 
hole  diameter  increases  or  countersinks  as  discussed  in  Section 
2.2.1. 
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Yp  992  Access  Door  Attachment 


Because  of  repeated  loosening  of  the  fasteners  attach- 
ing the  primary  access  doors  to  the  Yp  992  bulkhead,  longer 
bolts  compatible  with  the  locking  feature  of  the  nutplates 
became  desirable.  (Ref.  Section  2. 1.1. 2.)  Since  the  desired 
bolts  had  lower  shear  strength  than  those  on  the  original 
design,  analysis  was  conducted  to  assure  that  sufficant 
strength  was  retained.  The  analysis  was  conservatively  based 
on  the  math  model  which  does  not  reflect  load  reduction  re- 
sulting from  the  oversized  holes  specified  on  the  drawing. 

Simulated  Fuselage  Failures 

Simulated  fuselage  failures  have  fallen  into  two  broad 
categories:  (1)  fastener  failures,  and  (2)  cracks  in  skins, 

webs , and  attach  angles . 

The  fastener  failures  have  occurred  primarily  because 
spanwise  loads  transferred  to  the  simulated  fuselage  from  the 
WCTS  through  the  fastener  patterns  were  not  adequately  predicted 
by  the  relatively  coarse  grid  math  models  used  as  a basis  for 
simulated  fuselage  analysis. 

In  most  cases  the  cracks  have  occurred  where  bending  of 
relatively  thin  members  has  been  produced  by  relative  motion 
between  two  stiff  load  paths  connected  by  the  thin  members. 

Thus  far,  the  failures  have  occurred  in  easily  repaired 
areas  or  in  areas  where  the  secondary  nature  of  the  structure 
has  made  immediate  repair  unnecessary. 

2 . 1 . 2 . 8 Lower  Test  Fixture  Deflection  Effects  Study 

Predicted  deflections  and  wing  pivot  loads  presented  in  the 
Full  Scale  Test  Program  Test  Plan,  FZS-219,  Rev.  B,  are  based  on  the 
assumption  that  points  on  the  upper  test  fixture  at  Yf  550  and  Yp  1400 
have  zero  vertical  motion  relative  to  the  test  floor.  Measured  de- 
flections are  of  two  types:  1)  deflection  between  the  upper  test  fix- 

ture and  the  lower  test  fixture,  and  2)  deflection  between  the  lower 
test  fixture  and  the  test  floor.  For  meaningful  comparisons  between 
predicted  and  test  data,  adjusted  deflections  relative  to  the  assumed 
baseline  must  be  obtained  from  the  measured  data.  It  was  deter- 
mined that  the  largest  single  effect  was  nose  up  pitching  of  the 
upper  test  fixture  resulting  from  significant  vertical  deflection 
of  the  forward  end  of  the  lower  test  fixture  relative  to  the  test 
floor. 
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Equations  were  developed  to  obtain  first  order  corrected  de- 
flections for  use  in  obtaining  effects  on  pivot  loads  of  sweep 
actuator  reaction  arm  angle  variations  caused  by  deflections.  For 
those  conditions  checked  thus  far,  the  effects  were  small. 

2.1.3  Fatigue  and  Fracture  Analysis 

The  updated  loads  stress  data  received  on  tape  from  the  UGO 
stress  model  runs  was  screened  for  elements  which  had  stresses 
exceeding  the  levels  of  Section  4.3.1  of  FZS-219  Rev.  B dated 
30  April  1975.  The  locations  with  stresses  exceeding  the  screening 
levels  compared  favorably  with  those  used  to  develop  the  fatigue  and 
fracture  analysis  results  published  in  FZS-219.  Based  on  these 
levels  and  subsequent  analyses  using  stresses  from  the  math  model, 
strain  gage  results,  and  hand  calculated  stresses  for  the  updated 
loads,  the  six  control  points  shown  in  FZS-219,  Rev.  B were  retained. 

Fatigue  and  fracture  analyses  for  the  six  control  points  have 
been  substantially  completed.  The  results  are  being  reviewed. 
Preliminary  indications  are  that  adequate  fatigue  life  (one  life 
SF=4.0)  and  crack  growth  life  (1280  flights)  exist  for  each  of  the 
control  points . 

Additional  analysis  will  be  accomplished  where  dictated  by  full 
scale  test  results. 

Final  documentation  of  results  of  the  fatigue  and  fracture  ana- 
lysis will  be  included  in  the  next  revision  of  FZS-219. 

2.1.4  Information  Transfer 

During  the  reporting  period,  the  Fifth  Interim  Report,  AFFDL- 
TR-76-8,  was  submitted  for  AFFDL  review.  Following  minor  revision 
to  reflect  review  comments,  it  was  then  resubmitted  to  AFFDL  for 
Air  Force  publication  and  distribution. 

Supplement  1 to  FZM-6148B,  Material  Property  Data  Test  Report, 
was  submitted  to  AFFDL.  This  supplement  incorporated  credible  option 
data  that  was  available  through  October  1975. 

2.2  TESTING 

Full  scale  testing  and  material  testing  activities  during 
this  reporting  period  are  described  in  this  section. 
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2.2.1  Full  Scale  Test 


During  this  reporting  period,  the  first  life  of  fatigue  test- 
ing - 1280  flights  - along  with  the  associated  data  recording  and 
inspections  was  completed.  Table  2. 2.1-1  summarizes  the  signifi- 
cant problems  encountered  in  the  WCTS  and  test  structure.  More 
detailed  discussion  of  these  problems  will  be  found  below  in  2. 2. 1.1, 
presented  essentially  on  a chronological  basis.  Strain  gage  results 
are  discussed  in  Section  2. 1.2. 6.  Table  2.2.1-II  shows  the  regular 
inspection  intervals  and  types.  Additional  inspections  in  local 
areas  were  made  as  required. 

Several  of  the  failed  fasteners  were  examined  in  the  Metallurgy 
laboratory  at  General  Dynamics/Fort  Worth.  The  results  are  summar- 
ized in  Table  2. 2.1- III.  For  all  of  the  fasteners  examined,  fatigue 
was  the  cause  of  failure. 

Fastener  hole  identification  drawings  were  prepared  to  provide 
a common  base  for  discussions.  These  drawings  are  included  at  the 
end  of  this  section  as  Figures  2. 2. 1-4  through  2.2.1-14. 

Early  in  the  first  fatigue  life,  analysis  of  fastener  problems 
indicated  certain  negative  margin  design  areas.  At  that  time,  a 
joint  AFFDL/General  Dynamics  test  philosophy  was  adopted  to  protect 
the  schedule  position  of  the  program.  This  philosophy,  or  test 
approach,  was  to  defer  incorporation  of  any  required  design  changes 
in  the  WCTS  until  the  end  of  the  first  service  life.  This  approach 
reflected  the  feeling  that  most  problem  areas  would  be  revealed  in 
the  first  service  life  and  that  test  schedules  should  be  maintained, 
if  possible,  without  downtime  for  incorporation  of  changes,  so  that 
problem  areas  could  be  defined  at  the  earliest  possible  time.  Con- 
sistent with  this  goal,  a "replace  and  continue"  approach  (in  the 
case  of  fastener  failures)  was  generally  followed  during  the  first 
service  life  of  testing. 

2. 2. 1.1  First  Service  Life 

Fatigue  testing  was  initiated  on  21  October  1975  utilizing  the 
Full  Scale  Test  Set-Up  shown  in  Figure  2. 2. 1-1.  Except  for  test 
system  problems,  which  were  expected  for  a complex  system,  testing 
was  essentially  uneventful  for  the  first  one-eighth  service  life 
(160  flights). 

When  the  first  160  flights  of  the  testing  were  completed,  the 
scheduled  Category  II  visual  inspection  was  accomplished.  Numerous 
fasteners  were  found  to  be  loose  in  the  Yf  992  bulkhead  access 
panels  and  in  the  simulated  fuselage  structure,  especially  from 
Yf  992  to  Yf  1050.  These  fasteners  were  all  retorqued. 
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FIGURE  2. 2. 1-1 
FULL  SCALE  TEST  SET-UP 


FULL  SCALE  TEST-PROBLEM  SUMMARY 
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TABLE  2. 2.1-1  (CONTINUED) 
FULL  SCALE  TEST-PROBLEM  SUMM 
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Replaced  on  temporary  basis  with 
same  size  fastener.  Hole  reworked 
and  oversize  fastener  installed 
after  flight  1280. 


FULL  SCALE  TEST- PROBLEM  SI 
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Table  2.2.1-II 


SUMMARY  OF  INSPECTION  TASKS  BY  CATEGORY 
FATIGUE  TEST  PROGRAM 


TYPE  INSPECTION 

INSPECTION  CATEGORY 

I 

II 

III 

IV 

V 

VISUAL 

X 

X 

X 

X 

X 

1 

MAGNETIC  RUBBER 

X 

X 

X 

PENETRANT 

X 

X 

ULTRASONIC 

X 

X 

X 

RADIOGRAPHIC 

X 

MAGNETIC  PARTICLE 

X 

AUTO  EDDY  CURRENT 

X 

INSPECTION  @ 

FLIGHTS  NOS.  FOR 
EACH  1280-FLT 

DAILY 

160 

480 

800 

1120 

m 

TEST 

START* 

1280 

SPECIAL/ 

INVESTIG. 

AS 

REO’D 

’’'BASELINE  INSPECTION  @ TEST  START 

**THESE  CATEGORY  III  INSPECTIONS  ARE 
REDUCED  TO  CATEGORY  II  FOR  LIVES  2,  3, 
AND  4. 


In  addition  to  the  loose  fasteners,  rotations  of  wing  pivot 
pins,  bushings,  and  spacers  were  found  to  have  occurred.  The 
estimated  rotations  and  associated  gaps  are  summarized  in  Table 
2.2.1-iv.  The  pin  rotations  were  terminated  by  contact  of  the  shear 
strut  eye-bolts  (Dwg.  603FTB023)  with  the  clearance  holes  in  the 
dummy  wings.  Because  of  the  shear  strut  misalignment  caused  by  the 
pivot  pin  rotations , it  was  decided  that  the  pins  would  be  rotated 
back  to  their  nominal  position  and  this  was  accomplished  on  3-4 
December  1975.  The  pin  preload  collars  were  then  reinstalled. 
Pertinent  data  is  summarized  in  Table  2.2.1-iv.  No  bushing  or 
spacer  rotation  occurred  during  the  pin  rotation  operations. 

After  a review  of  the  lug  geometry  changes  that  appeared  to  be 
necessary  to  accommodate  the  bushing  and  spacer  rotations,  and  of 
the  strain  gage  data  taken  during  flights  1,  5,  and  160,  it  was  de- 
cided that  adverse  stresses  could  result  in  the  pivot  lugs  although 
the  magnitude  could  not  be  established  accurately  with  the  informa- 
tion on  hand.  (Ref.  Section  2. 1.2. 6.)  Consequently,  plans  were 
made  to  obtain  additional  strain  gage  data  and  to  design  and  manu- 
facture tools  for  rotating  the  lug  bushings  back  to  their  correct 
position  and  retainers  to  prevent  bushing  rotations  in  the  future. 

In  addition,  fittings  were  designed,  built,  and  installed  to  pre- 
vent appreciable  relative  motion  between  the  dummy  wing  and  shear 
strut  eyebolts  so  that  pivot  pin  rotations  are  limited  by  the 
dummy  wing. 

Prior  to  running  flight  "170",  which  was  chosen  as  a repeat 
of  160,  measurements  of  the  positions  of  the  installed  pins, 
spacers,  and  bushings  were  made.  The  pertinent  values  are  shown  in 
Table  2.2.1-IV.  Flight  "170"  was  then  run  and  transducer  data 
was  obtained.  Finally,  the  positions  of  the  pins,  bushings,  and 
spacers  were  rechecked.  The  results  are  shown  in  Table  2.2.1-IV. 

No  significant  strain  differences  between  flights  160  and"l70  were 
observed.  (Ref.  Section  2. 1.2. 6)  The  test  was  "quiet"  indicating 
that  retorquing  of  the  loose  bolts  had  reduced  the  noise  level. 

Some  relative  rotational  motion  between  the  dummy  wing  and  WCTS 
lugs  about  the  pivot  pin  axis  was  measured  on  the  left  side  wing 
using  a deflection  transducer  installed  for  flight  "170". 

A lower  bushing  rotating  tool  was  designed  and  manufactured. 

As  noted  in  Table  2.2.1-IV,  both  lower  bushings  were  successfully 
returned  to  the  nominal  locations  (December  16) . 

A repair  team  from  GD/FW  arrived  at  WPAFB  on  5 January  1975 
and  accomplished  the  following  tasks  during  the  week  of  5-10 
January. 
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AMAVS  PIN,  BOSHING,  SPACER  DATA 
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is,  if  any,  attempted  with  .005  inch  gage  - All 


o Installation  of  the  wrenching  mechanism  required  to 
realign  the  upper  bushings 

o Installation  of  the  upper  bushing  retention  systems  follow- 
ing their  rotation  by  the  WPAFB  Test  Lab  personnel 

o Installation  of  the  lower  bushing  retention  systems 

o Realignment  of  all  of  the  tapered  spacers  between  the 
WCTS  and  wing  lugs  except  for  the  upper  left  hand  spacer 
(accomplished  later  by  WPAFB  Test  Lab  personnel) . 

The  condition  of  the  pin  systems  following  the  upper  bushing 
rotations  is  documented  in  Table  2.2.1-IVi  Also  shown  is  the 
condition  of  the  system  after  application  of  the  pivot  pin  pre- 
load, prior  to  test  resumption.  Photographs  of  the  bushing  reten- 
tion systems  are  presented  in  Figures  2. 2.1-2  and  2. 2. 1-3. 

Resumption  of  full  scale  fatigue  testing,  following  the  down 
time  required  for  restoration  and  retention  of  the  pivot  system,  was 
attempted  15  January.  Due  to  a malfunction  in  one  of  the  hydraulic 
servo  valves,  testing  was  delayed.  The  valve  was  repaired  and 
fatigue  testing  was  resumed  19  January.  The  first  one-quarter 
life  (320  flights)  was  completed  29  January.  Testing  was  then  dis- 
continued to  conduct  the  first  scheduled  Category  III  inspection. 

This  first  major  inspection  utilized  visual,  ultrasonic,  and 
magnetic  rubber  techniques,  and  necessitated  the  removal  of  four 
panels  for  access  to  the  interior  of  the  WCTS  and  the  aft  simulated 
fuselage.  The  inspection  was  conducted  between  30  January  and 
5 February. 

The  visual  inspection  consisted  of  a thorough  observation  for 
the  presence  of  adverse  conditions  in  all  external  and  internal 
areas  of  the  WCTS,  and  the  interface  areas  of  the  simulated  fuse- 
lage. Primary  items  looked  for  were  cracks,  loose  fasteners, 
broken  fasteners,  and  delamination  of  bonded  panel  edge  members. 

During  the  course  of  this  visual  inspection,  the  following 
conditions  were  observed: 

o 31  loose  fasteners  attaching  the  X7224061  panels  to  the 
YF  992  bulkhead. 
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FIGURE  2. 2. 1-3 


RETENTION  OF  LOWER  BUSHING  TO  WCTS  LOWER  LUG 


57 


LH  Hole  Numbers 


RH  Hole  Numbers 


E811 

E841 

E853 

E802 

E822 

E850 

E813 

E845 

E855 

E804 

E830 

E852 

E821 

E847 

E859 

E806 

E832 

E854 

E837 

E849 

E863 

E810 

E838 

E856 

E839 

E851 

E812 

E840 

E858 

(See  Sheets  1 and  2 of  Figure  2. 2. 1-4  for  Locations) 

o 4 loose  fasteners  attaching  the  RH  closure  rib  to  the  Yp  992 
bulkhead.  Hole  Numbers:  E262,  E264,  E266,  E268. 

o 2 loose  fasteners  in  the  upper  forward  corner  of  the  closure 
rib  assemblies.  LH  hole  number:  B75,  RH  hole  number:  B76 

o 4 broken  bolts  attaching  the  lower  skins  of  the  forward 
simulated  fuselage  to  the  outboard  longerons 

o Miscellaneous  loose  fasteners  in  the  simulated  fuselage 

o Evidence  of  relative  motion  between  the  closure  ribs  and 
the  bulkheads.  No  evidence  of  fretting  was  observed. 

o The  pivot  pins,  bushings,  and  spacers  had  repositioned  as 
documented  in  Table  2. 2.1 -IV. 

All  loose  fasteners  were  retorqued  and  the  four  broken  fasteners  in 
the  simulated  fuselage  were  replaced  with  new  bolts  of  the  next  larger 
diameter.  The  minor  repositioning  of  the  pivot  system  and  the 
motion  between  the  closure  rib  and  the  bulkheads  were  not  considered 
cause  for  alarm. 

Ultrasonic  inspection  of  748  Taper-lok  bolts  and  28  straight 
shank  fasteners  was  conducted  to  determine  if  any  failures  had 
occurred.  Magnetic  rubber  inspection  of  20  selected  radii  and  8 
fastener  holes  in  the  lower  plate  was  performed  to  determine  if 
fatigue  cracks  had  been  initiated.  All  NDI  inspections  produced 
negative  results. 

Full  scale  fatigue  testing  was  resumed  5 February  with  a three 
shift  operation  commencing  9 February.  Completion  of  Flight  480 
was  achieved  12  February  with  the  test  time  reduced  to  23  minutes 
per  flight,  resulting  in  the  best  test  rate  to  date  of  53  flights 
per  day. 
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Following  completion  of  Flight  Number  422  and  during  the  routine 
daily  visual  inspection  of  10  February,  an  additional  fastener  head 
failure  was  discovered  in  the  right  hand  simulated  fuselage.  The 
failed  fastener  was  the  most  aft  Hi-Lok  attaching  the  upper  skin  of 
the  forward  simulated  fuselage  (603FTB100-198)  to  the  603FTB301-63 
splice  angle  as  shown  on  Sheet  1 of  603FTB300.  The  splice  angle 
attaches  the  fuselage  skin  to  the  603FTB115  outboard  longeron. 

Testing  was  resumed  with  the  fastener  still  in  place.  After  Flight 
442  the  Hi-lok  was  replaced  with  a shear  bolt  of  the  same  diameter. 
During  the  replacement  it  was  discovered  that  the  fastener  had  also 
failed  at  the  root  thread. 

During  the  down  time  following  Flight  442,  a failed  bolt  was 
discovered  in  hole  C756  (RH  side)  of  the  WCTS.  (Ref.  Figure  2. 2. 1-5) 
The  bolt  is  located  in  the  upper  outboard  corner  of  the  Yf  932  bulk- 
head (X7224083)  and  penetrates  the  steel  bulkhead,  Xp  84  rib,  corner 
gusset,  and  the  support  fitting  for  the  bulkhead  cap.  A shank  fail- 
ure occurred  at  the  interface  between  the  X7224083  panel  and  the 
X7224090  bulkhead.  Testing  was  resumed  with  the  head  end  of  the 
bolt  removed  and  the  nut  end  in  place.  At  the  end  of  Flight  447,  a 
new  C081-6  bolt  was  inserted  and  retained  in  place  without  adding  a 
nut.  The  nut  end  of  the  failed  bolt  was  removed  at  this  time.  Test- 
ing continued  to  the  completion  of  Flight  480,  at  which  time  a nut 
was  installed  on  the  C081-6  bolt. 

During  the  Category  II  inspection,  following  Flight  480,  several 
bolts  attaching  the  X7224061  panel  to  the  Yf  992  bulkhead  were  found 
to  be  loose.  Loctite  retaining  compound  was  applied  to  the  threads 
of  these  bolts  and  the  bolts  were  retorqued.  In  addition,  another 
bolt  attaching  the  X7224061  panel  to  the  Yp  992  bulkhead  was  dis- 
covered to  be  broken.  Failure  of  this  bolt  (hole  E872)  occurred  at 
the  head.  This  bolt  is  located  approximately  in-line  with  the  in- 
board X722-4159  beam  supporting  the  upper  cover  panel.  (Ref.  Figure 
2. 2. 1-4,  sheet  2)  A temporary  bolt  (C081-6)  was  installed  in  this 
hole  and  Flight  481  was  run  12  February. 

A buckle  in  the  603FTB100-283  doubler  reinforcing  the  upper 
skin  of  the  LH  forward  simulated  fuselage  was  first  discovered 
following  Flight  427.  During  the  Category  II  inspection,  a crack 
was  found  in  the  buckled  doubler.  No  crack  nor  buckle,  however, 
occurred  in  the  basic  skin.  Six  (6)  1/4"  diameter  bolts  were  added 
to  attach  the  doubler  to  the  skin  in  the  area  of  the  buckle. 

Inspection  of  the  bolts  retaining  the  upper  bushings  to  the 
pivot  pins  was  omitted  during  the  Category  II  inspection  following 
Flight  480.  Testing  was  discontinued  after  Flight  481  and  an 


59 


inspection  of  these  bolts  was  made.  The  most  aft  three  (3)  bolts  on 
the  LH  side  and  the  most  aft  bolt  on  the  RH  side  were  found  broken 
at  the  first  full  thread.  A temporary  fix  was  accomplished.  The 
failed  bolts  were  reinserted  in  the  holes  and  mechanically  retained. 
This  temporary  fix  permitted  fatigue  testing  to  resume  until  a 
repair  kit  from  Fort  Worth  was  assembled  and  delivered  to  WPAFB. 

Failed  bolts  were  discovered  in  Holes  E860  and  E864  following 
Flight  562.  These  bolts  are  part  of  a pattern  attaching  the  X722- 
4061  bonded  panel  to  the  upper  rail  of  the  Yf  992  bulkhead.  (Ref. 
Figure  2. 2. 1-4)  Temporary  fasteners  (C081)  were  installed  and  test- 
ing continued. 

Following  Flight  569,  another  failed  bolt  was  discovered.  This 
fastener  was  located  in  Hole  C755  attaching  the  Xp  84  rib  to  the 
Yp  932  bulkhead  on  the  left  hand  side.  The  failure  was  similar  to 
the  failure  in  Hole  C756,  which  is  geometrically  opposite  C755  on 
the  right  hand  side.  A temporary  replacement  fastener  (C081)  was 
installed  and  testing  continued. 

The  first  one-half  fatigue  life  (Flight  640)  was  completed 
20  February  at  which  time  testing  was  discontinued  to  accomplish  the 
second  scheduled  Category  III  inspection.  The  inspection  was  started 
23  February  and  was  completed  25  February.  No  discrepancies  were 
observed  by  either  ultrasonic  inspection  or  magnetic  rubber  inspec- 
tion. Visual  inspection  revealed  the  following: 

o Failure  of  two  Hi-loks  on  the  left  hand  side  attaching  the 
upper  skin  of  the  forward  simulated  fuselage  to  the  splice 
angle  of  the  outboard  longeron.  This  splice  area  is  geo- 
metrically opposite  to  the  area  where  failure  occurred  on 
the  right  hand  side.  All  Hi-lok  fasteners  in  this  splice 
area  (four  per  side)  were  replaced  with  equivalent  size 
shear  bolts  of  300,000  psi  heat  treatment. 

o Evidence  of  interference  between  the  nut  of  the  MLG  Trunnion 
pin  and  the  lower  plate  on  the  left  hand  side.  Metal  in- 
dentation was  limited  to  the  nonstructural  lower  fairing 
support  flange  - No  visual  damage  occurred  in  the  10  Nickel 
lower  plate.  The  nut  was  ground  off  to  provide  adequate 
clearance.  No  rework  was  required  on  the  right  hand  side. 

o Indications  of  cracks  in  the  Yp  932  bulkhead  lower  flange 
and  in  the  panel  of  the  lower  plate  just  inboard  of  the 
Xp  39  rib.  NDI  inspections,  however,  disproved  the  existence 
of  the  suspected  cracks . 
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During  the  down  time  required  to  accomplish  the  Category  III 
inspection,  several  repair  and  maintenance  items  were  performed.  The 
repair  tasks  included  the  following: 

o Replaced  the  temporary  bolts  (C081)  in  Holes  C755,  C756, 

E860,  E864  and  E872  with  new  original  design  C4550  bolts. 

o Replaced  the  deteriorating  form- in-place  gaskets  on  the  two 
access  covers  of  the  Yp  992  bulkhead. 

o Removed  the  failed  bolts  attaching  the  left  hand  upper 
bushing  to  the  pivot  pin  and  installed  new  bolts  with  gap 
provided  between  their  heads  and  the  bushing. 

NOTE:  The  one  failed  bolt  on  the  right  hand  side 

was  not  removed  because  of  breakage  of 
removal  devices  and  the  possibility  of 
damage  if  further  removal  attempts  were 
made. 

Preventive  maintenance  was  performed  to  enhance  the  possibility 
of  completing  one  fatigue  life  with  minimum  down  time  and  included 
the  following: 

o Replaced  fasteners  in  Holes  E841-E864  and  E867-E878  with 
new  bolts  of  original  design,  utilizing  thread  retaining 
compound  to  preclude  loosening  previously  experienced. 

o Replaced  original  design  titanium  Hi-loks  in  Holes  E865, 

E866  and  E2025-E2028  with  260,000  psi  heat  treat  shear 
bolts  of  the  same  diameter.  These  fasteners  were  also 
installed  with  thread  retaining  compound. 

o Replaced  bolts  in  Holes  C751  and  C752  with  new  bolts  of 
original  design. 

o Replaced  original  design  short  threaded  C081  bolts,  attach- 
ing the  aft  access  covers,  with  longer  threaded  NAS  674 
bolts  to  allow  proper  engagement  with  the  locking  feature 
of  the  nutplates.  Loosening  of  these  fasteners  had  become 
frequent  during  testing. 

o Added  three  (3)  bolts  attaching  the  right  hand  doubler  to 
the  upper  skin  of  the  forward  simulated  fuselage.  These 
fasteners  were  added  to  prevent  doubler  buckling  as  ex- 
perienced on  the  left  hand  side. 
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Three  additional  strain  gages  were  installed  on  the  Yp  992 
bulkhead  panel  during  the  inspection  down  time.  They  were  added 
in  the  area  where  bolt  failures  had  been  experienced  to  better 
define  the  load  distribution  and  magnitude.  (See  Section  2. 1.2. 6) 

Test  resumption,  following  the  second  Category  III  inspection, 
was  delayed  to  permit  repair  of  a hydraulic  cylinder  in  the  wing 
sweep  actuator  system.  Repair  was  required  because  of  severely 
damaged  piston  rod  threads  found  after  removal  of  an  inoperative 
load  cell.  Repair  consisted  of  installing  a replacement  piston 
rod,  which  was  created  by  modifying  a longer  rod  from  one  of  the 
static  test  hydraulic  cylinders.  The  modification  was  completed  and 
the  actuator  reinstalled  27  February.  Additional  delay  was  exper- 
ienced due  to  discrepancies  in  a modified  computer  program.  An 
attempt  was  made  to  incorporate  a havers ine  shaped  load  cycle  in  the 
program  to  increase  cyclic  rate.  Repeated  dumps,  however,  necessi- 
tated converting  back  to  the  original  program.  This  conversion 
was  accomplished  and  testing  resumed  in  Flight  641  on  1 March  1976. 

Following  Flight  783,  it  was  observed  that  the  head  of  a bolt 
attaching  the  upper  skin  of  the  right  hand  forward  simulated  fuse- 
lage to  the  outboard  longeron  (603FTB115)  was  missing.  This  bolt 
was  the  fourth  fastener  forward  of  the  pattern  changed  from  Hi-loks 
to  shear  bolts  during  the  previous  Category  III  inspection.  A new 
bolt  was  installed  during  the  Category  II  inspection  following 
Flight  800. 

A failed  Taper-lok  in  Hole  C84  (Ref.  Figure  2. 1.2-6,  sheet  1) 
attaching  the  outboard  Yp  932  Bonded  Panel  (X7224083)  to  the 
X7224090  Bulkhead  was  discovered  following  Flight  802.  Failure 
occurred  in  the  first  thread  and  was  discovered  because  of  the 
noise  associated  with  excessive  air  leakage.  The  panel  had  pulled 
away  from  the  bulkhead  flange,  allowing  air  to  leak  along  the  faying 
surface.  An  MRI  inspection  of  the  hole  was  negative,  indicating 
no  crack  in  the  hole. 

A team  from  General  Dynamics  arrived  at  WPAFB  8 March  to  rework 
the  hole  and  install  a new  Taper-lok.  The  original  hole,  as  manu- 
factured, was  a first  oversize  hole.  Hole  rework  required  enlarging 
the  hole  to  the  third  oversize  due  to  a slight  misalignment  between 
the  panel  and  the  bulkhead.  Hole  inspection  consisted  of  blueing 
for  a roundness  check  and  a visual  inspection  for  surface  finish, 
angularity,  tool  mark,  etc.  A rubber  cast  of  the  hole  was  made 
following  rework  to  provide  a record  of  the  hole  condition.  The 
new  Taper-lok  was  installed  and  testing  was  resumed  at  Flight  803  on 
8 March. 
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The  second  failure  of  the  bolt  in  Hole  C756  (Ref.  Figure 
2. 1.2-5)  was  discovered  at  the  end  of  Flight  876  on  10  March.  A 
new  bolt  was  installed  without  a nut  and  testing  continued.  The 
bolt  was  mechanically  retained  in  place  to  eliminate  down  time  in- 
volved in  gaining  access  to  the  interior  of  the  WCTS  for  nut  installa- 
tion. 


Visual  indications  of  cracks  in  the  right  hand  closure  rib  web 
were  discovered  following  Flight  885.  Subsequent  dye  penetrant  in- 
spection, while  the  structure  was  under  load,  disproved  the  existence 
of  cracks. 

Following  flight  936,  a failed  C081  fastener  was  found  in  the 
aft  simulated  fuselage.  This  fastener  was  the  most  forward  fastener 
in  the  lower  fastener  pattern  through  a doubler  immediately  above 
the  WCTS  lower  rail  at  the  simulated  fuselage  center-line  rib  to 
Yp  992  bulkhead  attachment.  A new  C081  fastener  was  installed 
and  testing  was  resumed. 

On  12  March,  Flight  960  was  completed  and  testing  was  discon- 
tinued to  allow  accomplishment  of  the  third  scheduled  Category  III 
inspection. 

The  third  scheduled  Category  III  inspection  was  conducted 
by  personnel  at  WPAFB.  General  Dynamics  did  not  participate  in 
this  inspection.  No  abnormalities  were  detected  by  the  nondestruc- 
tive inspection  techniques.  Visual  inspection,  however,  revealed 
the  following: 

o Loose  fasteners  in  the  Yp932  bulkhead  at  holes  C293, 

C294,  C295,  C296,  C315,  C317,  C341  and  C127  (Ref.  figure 
2. 2. 1-6,  sheets  1 & 2)  and  hole  C752  (Ref.  figure  2. 2. 1-5). 
These  fasteners  were  properly  retorqued  with  no  other 
action  deemed  necessary. 

o Failed  fastener  in  the  forward  simulated  fuselage  attach- 
ing the  lower  skin  to  the  outboard  longeron.  This  fastener 
was  in  the  outboard  row  of  fasteners  and  was  just  forward 
of  two  fasteners  that  had  failed  at  flight  320  and  were 
replaced  by  larger  bolts.  The  fastener  was  replaced  with 
same  size  fastener. 
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At  flight  1036,  cracks  were  found  in  both  the  left  hand  and 
right  hand  angles  (P/N  X7224169-13  and  -14)  attaching  the  lower 
fairing  structure  at  Xp84  and  YF932.  Because  of  the  secondary 
nature  of  this  structure,  no  repairs  were  deemed  necessary.  By 
the  end  of  1280  flights,  the  cracks  had  terminated  at  rivet  holes 
in  the  angle  attachment. 

At  the  completion  of  flight  1209,  the  Taper-lok  fastener  in 
hole  E87  on  the  Yj,992  bulkhead  (Ref.  figure  2. 2. 1-4,  sheet  1)  was 
found  to  have  failed  in  the  first  thread.  Inasmuch  as  visual  in- 
spection revealed  no  significant  hole  damage,  a new  Taper-lok  of 
the  same  size  was  temporarily  installed  with  head  protrusion  with- 
in the  required  limits.  This  action  was  accomplished  by  Structural 
Test  personnel  as  an  expedient  to  allow  continued  testing  with  the 
plan  that  General  Dynamics  would  install  a new  fastener  at  comple- 
tion of  one  service  life. 

During  flight  1269,  broken  Hi-lok  heads  were  found  in  the 
pattern  attaching  the  outboard  titanium  panel  (P/N  X7224083)  of 
the  Yp932  bulkhead  to  the  Xp39  rib  (Holes  C424,  C432,  C436,  C438, 
C421,  C425  and  C429  (Ref.  figure  2. 2. 1-9).  Since  the  shanks  were 
intact  as  well  as  portions  of  the  head,  the  decision  was  made  to 
continue  testing  until  completion  of  the  first  life.  At  that  time, 
all  accessible  Hi-loks  in  the  pattern  will  be  changed  to  C4550 
shear  bolts  in  order  to  gain  greater  head  strength  to  resist  prying 
induced  by  the  single  shear  arrangement. 

During  inspection  of  the  Hi-lok  heads,  a crack  was  discovered 
in  the  left  hand  angle  attaching  the  simulated  fuselage  weapons  bay 
skin  to  the  Yp932  bulkhead.  The  crack  was  in  the  flange  attaching 
to  the  bulkhead  and  passed  through  hole  C441.  The  crack  terminated, 
however,  before  reaching  the  flange  attaching  the  weapons  bay  skin. 
Because  the  shear  loads  in  the  weapons  bay  skin  are  relatively  low, 
no  repair  was  made. 

The  first  service  life  of  testing  (1280  flights)  was  completed 
on  30  March  1976. 
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2.2. 1.2  First  Life  Inspection  and  Change  Incorporation 


As  discussed  in  paragraph  2. 2. 1.1,  test  down-time  during  the 
first  service  life  was  minimized  by  deferring  incorporation  of 
required  changes  until  completion  of  the  first  life.  A General 
Dynamics  Team  then  incorporated  the  planned  changes , participated 
in  the  Category  IV  inspection,  and  accomplished  repairs  revealed 
necessary  by  the  inspection. 

The  planned  changes  were  those  WCTS  modifications  necessary 
to  resolve  design  problems  encountered  in  the  first  service  life 
of  fatigue  testing.  The  planned  modifications,  along  with  the 
actual  changes  required  to  implement  the  modifications , were  as 
follows : 

a)  Increase  fastener  size  at  Xp84  rib  to  Yp  932  bulkhead 
attachment  to  provide  positive  margin  at  this  joint. 

The  planned  change  involved  increasing  the  size  of 
fastener  holes  as  follows.  (Ref.  Figure  2. 2. 1-5  for 
hole  identification) . 

C755  and  C756  - increase  from  3/8  inch 
to  1/2  inch 

C751  and  C752  - increase  from  3/8  inch 
to  7/16  inch 

The  planned  rework,  including  appropriate  inspection, 
was  accomplished  and  new  fasteners  were  installed  in 
the  reworked  holes. 

b)  Replace  Hi-lok  fasteners  in  the  X7224083  panel  to  Xp39 
rib  attachment  with  same  size  shear  fasteners  to  pro- 
vide greater  fastener  head  strength  and  preclude  further 
cracking  of  fastener  heads . 

The  planned  rework,  including  inspection  of  involved 
holes,  was  accomplished  and  new  C4550  shear  bolts  were 
installed  in  the  following  holes  (Ref.  Figure  2. 2. 1-9). 

C403  thru  C442 
C451  thru  C456 

c)  Increase  fastener  size  and  add  new  fasteners  in  the 
upper  outboard  area  of  the  pattern  attaching  the 
X7224061  panel  to  the  Yp992  bulkhead  to  provide  posi- 
tive fastener  margin.  The  planned  modification  involv- 
ed increasing  the  size  of  22  holes  on  each  side  from 
3/8  inch  to  7/16  inch  plus  adding  one  new  7/16  inch 
hole  on  each  side  to  accommodate  a new  fastener. 
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As  part  of  the  planned  rework,  a baseline  Magnetic  Rubber 
Inspection  (MRI)  was  accomplished  on  the  holes  to  be  re- 
worked. This  inspection  revealed  that  several  of  the  holes 
contained  cracks.  The  cracks  were  corner  cracks  with  the 
cracks  visible  on  the  inside  of  the  hole  and  the  inside  edge 
of  the  10  nickel  steel  bulkhead.  Following  rework  of  all 
holes  to  7/16  inch  diameter,  cracks  still  were  detected  by 
MRI  in  twelve  of  the  holes. 

The  consensus  was  that  the  cracks  probably  were  the  result 
of  load  redistribution  when  earlier  bolt  loosening  and 
failures  in  the  pattern  occurred.  Since  the  cracks  prob- 
ably would  not  have  occurred  if  the  design  changes  to  create 
a positive  margin  had  been  incorporated  at  flight  320  (when 
analysis  of  the  loosening  problem  indicated  a design  change 
was  necessary) , AFFDL  and  General  Dynamics  agreed  that  fur- 
ther rework  should  be  accomplished  to  remove  the  remaining 
cracks.  This  additional  rework  consisted  of  countersinking 
(45°  X .03  inch)  the  inside  surface  of  those  holes  contain- 
ing cracks.  If  crack  removal  was  not  complete,  the  hole 
diameter  was  then  increased  to  1/2  inch.  As  shown  below, 
it  was  necessary  to  increase  the  size  of  five  holes  in  the 
pattern  to  1/2  inch  to  remove  all  crack  indications  (Ref. 
Figure  2.2. 1-4  for  hole  locations). 


Original  Plan 
Inc . from  3/8 
to  7/16 

Holes  with 
Cracks  After 
Inc.  to  7/16 

Holes  with 
Cracks  After 
Countersink 

Inc . to  1/2 
to  Remove 
Cracks 

44  holes  (E839 

E839 

thru  E878  and 

840 

E2025  thru  E2028) 

842 

842 

842 

plus  add  2 new 

843 

7/16  holes  (E3001 

846 

846 

846 

and  E3002) 

847 

850 

850 

850 

851 

851 

851 

852 

856 

856 

856 

860 

863 

d)  Replacement  of  Taper-lok  in  hole  E87  (Ref.  Figure  2.2. 1-4 
for  location) . This  replacement  was  not  a planned  WCTS 
modification  but  was  necessary  ro  insure  a proper  instal- 
lation after  the  temporary  replacement  installation  made 
at  time  of  failure  (flight  1209). 
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Inspection  of  the  hole  revealed  slight  elongation. 

To  eliminate  the  hole  elongation  and  obtain  proper 

protrusion,  it  was  necessary  to  rework  the  hole  to 

accommodate  a .003  inch  oversize  Taper-lok.  This 

was  accomplished  and  a C4456  Taper-lok  installed. 

Non  destructive  inspection  methods  revealed  no  abnormalties 
during  the  planned  Category  IV  inspection.  Visual  observations, 
however,  revealed  the  following  conditions: 

o Broken  bolt  in  the  Yp932  bulkhead  at  the  left  hand  Xp84 
rib  (hole  C755) . This  hole  was  increased  in  size  from 
3/8"  to  1/2"  as  part  of  the  above  mentioned  WCTS  modifi- 
cation. 

o Loose  nut  on  the  Taper-lok  bolt  in  the  Yp932  bulkhead  at 
hole  C86.  Although  ultrasonic  inspection  of  this  fastener 
indicated  no  failure,  a decision  was  made  to  remove  the 
Taper-lok  and  inspect  the  condition  of  the  hole.  The  hole 
was  found  to  be  slightly  worked  (out  of  round)  and  was 
reworked  to  accommodate  an  oversize  Taper-lok  to  eliminate 
this  condition. 

o A gap  between  the  Taper-lok  head  and  washer  on  the  YF932 
bulkhead  at  the  right  hand  Xp39  rib  (hole  C116) . A washer 
was  added  under  the  nut  and  the  Taper-lok  torqued  to  seat 
its  head. 

o Indication  of  motion  between  the  left  hand  lower  bushing 
retention  strap  and  the  pin  collar  in  the  forward  area. 

The  attaching  bolts  in  the  forward  end  were  removed  and 
inspected.  No  bolt  failures  were  found  and  no  further 
action  was  taken. 

o Cracks  in  the  web  of  the  Yp932  lower  fairing  attach  struc- 
ture (P/N  X7224166)  in  area  of  the  Xp99  beam.  The  cracks 
extended  inboard  and  outboard  from  the  Xp99  beam  and  occur- 
red on  both  the  left  and  right  hand  sides.  In  this  area, 
the  forward  simulated  fuselage  skin  attaches  to  the  hori- 
zontal flange  of  the  X7224166  support.  The  vertical  web 
of  this  support  in  turn,  is  restrained  locally  by  the  beam 
at  Xp99.  Because  of  the  secondary  nature  of  this  structure, 
the  cracks  were  "stop  drilled"  with  1/4"  holes  rather  than 
repaired. 
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2.2.2  Material  Testing 


With  completion  of  the  Credible  Option  Tests  during  this 
reporting  period,  all  material  testing  to  be  accomplished  at 
Fort  Worth  is  now  complete.  Tests  completed  during  the  report- 
ing period  consisted  of  the  following: 

Crack  growth  tests  - 18  specimens 
Material  property  tests  - 60  specimens 
on  10  Nickel  Steel  EB 
and  GTA  weldments 

There  are  16  notched  fatigue  specimens  (FTJ10940-151)  at 
WPAFB  to  be  tested  to  determine  the  effect  of  spectrum  truncation 
on  the  fatigue  life  of  10  Nickel  steel. 

Test  results  for  all  of  the  above  tests  will  be  incorporated 
into  the  Material  Property  Data  Test  Report  FZM  6148. 

2.2.3  Component  Test ing 

All  component  tests  were  completed  prior  to  this  reporting 
period  with  the  exception  of  three  Credible  Option  Fastener 
Evaluation  Tests  (603FTB059)  which  are  being  tested  at  WPAFB. 


68 

“fr  1 1.  f/>VI  i-M'-'l  r.'l  ; I!.  ' 0!  1 ICF  : V‘!>'  — I) : /-I 


X1SS1090"  I 01  ? 


5 


FOR  CONTINUATION 
OP  TwiS  VIEW 


x ,A 


j/x/Zx7 

:>V 


///  \\  \\'A^A 

a \ Vv 

\\  /V\  \\ 


> VM 

\\4 

v\i 

\\\ 


r^A// 

hU 


f i|i > ir 

l U U=  = =-.=-_MJ  U I u 


,\  \\  ' \ Ml 

\\  N\  'i  j| 

\\\  \\  \\  i l 
\\\  \\  \\  | I 

V\  w Vi 

\\\  \\  >“A 

_ \ v v ^ 

o,,p  \ \\  \ L«n 

V\v.  \ J. 

V\\^  v r 

\VV-t= 


ieeK 
! VA 


4sv- 


.so- 


. + +xfT+  + + +y+  + + 


\ xTt| 

j-j  i 
\ JJ  ^ I 


- mz4HZ-H 

XMUlCZ-tZ  OPP 

tat  hot*  to 


VIEW  LOOKING  PWD  LH  *jIDE 
(all  holes  rp/s  v/6w  Pxepueo  '£'  ) 


"^BaZ* 

44.211 


— X7ZZ4H0  REF 


- 47*3141  fcZ-Z7 
tee  A/ora  to 


5 


3 


2 


-X72240G4  REF 


y iuy=pj,j[  y _/  Jjj=  ==.-=1  il* i | 


i\\Vt^! 

m XkA  i f 1 1 1 


/m/  +iM 


J3A  -» 


///  / 

///  / 

jf/y 


- "Wv'V  //  7 / 

— PI! 1 / 7 

Ill  :fW7  / / ^ 

— --7I  wB(  7 -7<~~- 

~~r  T s"=fn  7™*'  / / 

n.;j  ( 


- X7Z.240GG-7  REF 


+ ‘Hi  EHs  4U-  eH^  --*>  ‘45  ‘453^  ■+;  4-  ‘4-5  :‘|4  ‘4*4 


IIS 


A CZ  (I)  ADDEO  NOTE  II  (Z)  ADDED 
_ Cl  *722*1 09-41  CALLOUT  (£CN  AOAAO) 
B_ REVISEP  SHEET  £ (BCN  AOAZB\ 

£ SL  l>ADPE0  11  j Hot*  au/wr  fecw  aohi) 

SL  C*_  UKXHE 0 -II  / HOLE  CAIUXITYeCN  4003) 

E_  DAPPED  MOTE  IZ/eCN  AO* 73) 

_F  Cfl_  (DAPPED  1.05  OIm!  f£CA  40492) 

I DEVISED  SHEET  Z (ECU  AIS6?'* 


m)  12.  STRAkSMT  SHANK  FASTENER  SUBSTITUTION  I S PERMITTED  IN  ACCORDANCE 
WITH  X7Z23974 

(Aj),t.  REMOVE  LAMINATIONS  TO  THICKNESS  REQUIRED  TO  FILL  VOID. 

10.  ALL  EASTENEP  HOLES  THRU  X7ZZN/0Z  'HALL  OE  DTAA/6HT 
HOLED  .050  LAeoe-G  IN  D/A  THAN  THE  MAX  PADTENE/Z  0/A 
PENETPAT/NC,  THE  PAST 

9.  -I  CONTAINS  FRACTURE  CRITICAL  DETAILS  . RETAIN  ORIGINAL 
DETAIL  MATERIAL  TRACEAfclLlTY  NUM6EES  'N  ACCORDANCE 
WITH  <72.24199. 

S.  ALL  FASTENERS  ARE  EQUALLY  SPACED  WlTHiN  + .OS  BETWEEN  LOCATED 

fasteners  ; Quantities  as  shown. 

7.  SEE  TABLE  I , DWG  ZONE  C2I  , FOR  DEFINITION  OF  FASTENER  CODES 
WHICH  ARE  INDICATED  ON  THE  DWG  IN  THE  FOLLOWING  MANNER.: 


BASIC  CODE- 


- MEAD  LOCATION 

N - NEAR  SiOE 
F - FAR  SIDE 
NO  COOE  - OPTiONAU 

- GrR  i P LEN&TM  t>A$U  no. 


(s . APPLY  A -7  FORM-lN-PLACE  GASKET  PER  X7224I9G  (REF 
DWG  20NE  A BO- 

15.  APPLY  -9  RELEASE  AGENT  TO  SURFACE  OF  X72240(ol  PER 
X7224I9Q  (REF  DwG  ZONE  ASfc ) . 

4.  INSTALL  STRAIGHT- SWANK  FASTENERS  WITH  -7  SEALANT 
PER  X722Al9fe. 

3.  APPLV  -7  SEALANT  TO  All  FAViNG  SURFACES  PER  <7224(96. 

2.  SEALING  materials  AN D METHODS.  CF  APPL ICATiON  PER  X722.4|9G. 

(.Dimensions  and  tolerances  per  usasi  yi4.«5 


NOTES  (EXCEPT  AS  SHOWN-) 


-X72Z40&G-9  REF 


NEXT  SECT  LTR : AC  fjl* 


REV  [66  | - 

SHEET  I I | 2 I S ~ 

REVISION  STATUS  OF  SHEETS 

SEE  SEPARATE  "PARTS  uST 


~JC7t£4lGZ-Z7 
tee  note  /o 


— X7224IGZ-Z5 

X72R4IGZ-2G  OPP 
<EE  NOTE  fO 


BULKHEAD  IKJStL- 

Yf99Z,  WinG  .C4RSYTMRU 

j|  stibvb"  mmjJZZ 4 06  OH 


FIGURE  2. 2. 1-4,  SHEET  1 OF  2 
FASTENER  HOLE  IDENTIFICATION  - Yp  992  BULKHEAD 


69 


X?ZZ40fc0 


2£ 


IT 


21 


K"®W  ...  J 

m 

smt 

wn 

I.»j  Zl'B 

A 

AU 

03 

cu 

K3- 

M7 

IZ2 

we 

622 

C22 

ktl 

JJAOBED  seer  Ag-AB(4)  AnpcD 
FSTNftS  AND  LOC  DIMS. 
(5).80WAS  1.00 
W RfV'SED  F57NR  CODES*  *V  J»*S 
H,  * WAS  F [71  ADDtD  Z • 
FiT HR  COM  TO  TAflLt  I 
e>At *>€D  K7Z24I09 -9  CALLOUT 
9)A0#fD  OD  TO  FSTNP  COOES  F. 
HjJfi  W TABLE  I.  A00E0  WOTE 

aVcmd  of  table 

C24 

n ntnu  ©flip  iA  was  13 

f 

CZ4 

21F91BR  CRIP  14  HMS  18 

5" 

BZ? 

MStfXa/CO*  1 -048  AMS  MAS  U74C4 

for  wfir  in  l fstnr  code 

«E  xni*oio  cor 

*HE>E  CHTtMUi 


K 

J-  - 

_ 

_i 

r 

1.00  ® 

f 

— 1.00 

'Wl.OO  REF 


1 CZi* 


© 

© 

© 

© 

© 


1*01.1-1 1 REF 


■sect  AA-AAie.7 

SOLE  \/\ 


*f  119.00 


0 


TABLE  1 
PASTCnER  codes 
(SEE  NOTE  T ) 


G23 

pyffi 

hole 

dia 

pastbnbrJ 

NUT 

BsHanSHI 

INSTL 

SPEC- 

TORQUE 

(IN-Lfc-) 

n 

EE5E5 

F744MW-J 

hone 

X71E599S-G 

SEE  SPEC 

D 

SIX/VH* 

X72M49G*- 

®IT$^C07T-* 

*7lES9S2.-4> 

/7EES994'G 

NONE 

IWD-S90  C 

Dj 

BI7M/C4550** 

fciTM/cOT7-& 

xntMH-B 

XTZZS994-8 

NONE 

4 SO-  UOO  A 

B 

■2SK/244*. 

•i7Wyt0X04- 

Bl7S^ti^50-8 

X7tt.W9»*» 

XTZZS9B9-S 

NONE 

SO-<rO  o 

e 

SEE.  SPEC 

X72RS985-Oi 

L 

«i7«y&Sfi9-6 

HONE 

None 

X7ZZS9BS-G 

SEE  SPEC 

F 

SEE  SPEC 

inF^tsiw* 

to 

•17B5/P5M-I7 

HONE 

X711M9S-8 

SEE  SPEC 

& 

B»T5^/CD77- €> 

m2.B99fc-5 

XllZWH-5 

NONE 

100-276  A 

M 

LJ  44 

-ao 

»ITKilt*»9-!0 

8l755/PS»'il 

HONt 

X7EEB99STO 

SEC  SPEC 

J 

SEE  SPEC 

ti7W^15lSVW 

-oo 

S(7M/cse9-a 

HONE 

X72ZS99S-IX. 

SEE  SPEC 

n 

BOSS 

■ 

X7U11W4-8 

*712*994-6 

NONE 

410*1100  A 

■9 

ETTTHK 

■ 

H036/C06I-040 

X7E2S992-4 

NONE 

NONE 

a 

2220 

X72M995-4 

- 

1I7W/C50L-* 

NONE 

r»n 

n 

»l7M/C3«9-4 

Rowe 

rnzvm-c. 

E.lT'T*. 

- 

222^23 

V734/C79M4 

xnt*w-B 

RONE 

NONE 

50-100  Q 

[El 

um/cm*- 

■Wtryi 

X7ZZ%99y-/2 

NONE 

NONE 

a 

22233 

I32S2E 

* 

ISLUgllggl 

X7IES99  /-£ 

*\U.V*e9-8 

NONE 

50-100  A 

< 723399*-*}- 

f'15y'C077-lO 

XT2ES«m-10 

X7ZZS994-I0 

NONE 

SI 

MW  3 ill 

17223960-  lOj- 

8IZ55/C29»-0 

X£2J99/-0 

HONE 

<0-140  A 

H 

.sno/374* 

X72Z»©9-j| 

- 

8US5/C1950-# 

*7123991-  12 

NONE 

E3ESD 

a 

5 U 3PC 

*7771938- id 

- 

07S3/C389-tO 

&7S5/P3H-U 

X7 223906-10 

X 722339  3-/0 

m 

E222H 

0(753/0350  ~6 

X7ZZ399I-0 

NOME 

NONE 

mm 

E3S3 

X722  3J99-B- 

81735/C  JOS -tf 

0/755/P5II-I7 

K7213966-8 

[:3^3 

- 1 

A - NOT  LUBRICATED 

0 - APPLV  MlL-T-5544  THREAD  COMPOUND  TO  PAXINGr  SURFACES  OP  NUT  S»DC  WASHER  , SOLT  THREADS 
AND  NUT  THREADS  . I 
O DEMOTES  GRIP  LEM6TH  MSN  HO. 


SE.C.T  ZZ  Bg, 

SCALE  I/I 


21 


IT 


BULKHEAD  INSTL- 
YfW,WIN&  CMJSYTHRU 


zT 


j j ot*t8  J x7ZZ.40fi>0H 
~ 1-  L 


& 

3 

O 


x. 


FIGURE  2. 2. 1-4,  SHEET  2 OF  2 
FASTENER  HOLE  IDENTIFICATION  - YF  992  BULKHEAD 
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3 I EZZ  2 

If  992.00 
REF 
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™1 

75F| 

KVB0G 

OWaPTKH 

0*TT 

MTWHB 

A 

D7,5 

i* 

(ii  Rcvocpciup  LfMCtus  at  rmutfti 
ioPr*'3*°  P'CTwrcop  x7ii4i32dr<ui«n 

t-'l-T* 

<•#* 

>*r;**-. 
111 » 

ft 

CO  1-SI  Wn«  1-50  (FCH  60941) 

C 

CL 

(0  onrtfu  i32-«  o«>  CecMxo*s») 

c 

CB,7 

C4 

OlApPfP  *7*24o5l*|(l)C««'>  4*i'  i«*'*T*l 
ij,Mf  jjjt  unfM*^ 

i.t o«»s  ».»»,  4 e*  «»j  4.ir  PE<*'»P  >.J» 
ADDFO  -3o(i  pi)  (4)  Appro 
fOC«AO  Sftl?Lt»*M«J/0  e««c  pin  i.n 
->«5i.  as  ptiert  o i.irxejra  ,io«io 
•coco  .4*,  Aooeo.lOU  A-J  r6C#  81415) 

e 

C2 

n added  wore  e cecg  aoabjJ 

F 

c2 

(i) added  mote  io(2Moped  see 

NOTE  10 * TO  MOTE  6 ftCN  8IA62) 

G 

02 

1)31  GRIP  WAS  20  CECN  AI5G3) 

F0.76 

REF 


3 


r 

3 


C 


/F>\|0.  -9  MOLOED  SHIM  MAY  BE  REPLACED  W/TX  3/7SS/Pi03  PEEL  SHIM  TO  FACILITATE 
'Li'  ASSY.  THE  PEEL  SHIM  SHALL  BE  CUT  TO  SHAPE  OF  MATING  SURFACE  WITH 
THICKNESS  SUFFICIENT  TO  FILL  VOID  W/TWN  .005. 

(&\  9.  STRAIGHT  SHANK  FASTENER  SUBSTITUTION  IS  PERMITTED  IN  ACCORDANCE  WITH  *7223974 
V“/  A CLEAN  FAYING  SURFACE  OF  X 722413/  AND  APPLY  -9  MOLQEp  SHIM  PER 
©•  8/755/FPS-/07I  CLASS  It,  TYPE  It.  SEE  NOTE  10 

7 REMOVE  LAMINATIONS  FROM  X7224I09  SHIM  AS  REOD  TO  FILL  GAP. 


6.  APPLY  -7  SEALANT  70  Al_L  FAYING  SURFACES  PER  /7224-I9G  . 

5.  INSTALL  STRAIGHT- SHA*4K  FASTENERS  WITH  -7  SEALANT  PER  X7ZZ4I9G. 

4.  SEALING  MATERIALS  AND  METHODS  OF  APPLICATION  PER  X7ZZ4I9G. 

3.  All  FASTENERS  are  EQUALLY  SPACED  BETWEEN  LOCATED 
FASTEUEE5  ; QUANTITIES  AS  -SHOWN. 

2.  FASTENER.  CODE  : 

BASIC  CODE -i  ; — MEAD  LOCATION 

t I 1 (N)  NEAR  SIDE 

) far  side 

GRiP  LEHGTM  DASH  no. 


BASIC 

CODE 

HOLE 

DiA 

FASTENER  1 NUT 

..  mm/ 

w*SuE« 
UNDER  HD 

WASHER 
UNDER  NUT 

instl. 

SPEC. 

torque 
PE  p 

19 

g mm 

C077-B 

NONE 

a 

ESI 

X7Z239968- 

C077-8 

X 72  2 3992  ^8 

NONE 

■cf<lr.T7-j:a 

D 

pa 

X7223999-3- 

C389-8 

aFT-TTagM 

RtjfflulB 

NONE 

SEE  spec 

D 

F231 

■ 1)  ||p 

SEE  SPEC 

a 

RJi?M 

E2U 

III  1 j 1 AIM 

C 2350-12 

n 

|BE| 

liza 

0/753/ 

C4550-6* 

con -6 

esseb 

BSai 

a 

Egl 

rnTm 

a 

■ II  !■ 

C389  -6 

BZ23S9I 

NONE 

SEE  SPEC 

a 

dZESH 

NONE 

A INDICATES  GRIP  DASH  NO  FOR  'D'AHD  "H"  FASTENERS 


I.  DIMENSIONS  AND  TOLERANCES  PER  USAS1  YI4.S 
NOTES  ( EXCEPT  AS  SHOWN  } 


N 

[XT  SECTION  LETTS 

r:  e «sb» 

r— — -gr^^v  Hal 

u""" 

_ 

mu  — XFK.  — t^jES 

RIB  INST L-  Xf  84 , 
WING  ORRVThRU 

r— — 

— 

’ .liiLtL.-i" 

SCC  PL 

KIIIW  ~ )•/•* 

-Z. 

«m«ooi 

AHAVft 

— 

N 

.irsiii  rid^r  ^ 

J o«t»  ~7ZZ.4I30H 

P*V* 

■s-aas 

is? 

22- 

1 

r-  ./*.  i—  i of  i 

FIGURE  2.2. 1-5  . 
FASTENER  HOLE  IDENTIFICATION  - 


XF  84  RIB 
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03  ■ I | X7ZZ4I  30  |gT 


E*>v- 


^ fOU  CONTINUE  T/OJ 


lF  0.00 


S51 

[ToSTT 

KVBKWS 

Doomo* 

WT 

WfflOVO 

A 

64 

64 

64 

Al 

A2 

61 

Diaddcd-  n,  *7224109  -4  5(- 11.  xnuno 
picture f callout  fzi  am o run# {loc  «a 
common  to  xnuno(i)  revised  pstn  r 
PI  ADDED  NOTE  9(9)4M*D  Xt  NOTE  9 TO 
FINISH  BUCfCJADWD  FSINtt  CAMS  »(*  TO 
iotf  i ofiXTio  «ot  u Drawer  no  ret 

com  mssms/rsii-n  (ecu  *0439) 

t-ihli 

B 

ftvlKO  MlCiTS  i^3  (ECH  60944) 

C 

CEVIJtO  SHEET  2 CtCN  A 0450) 

r> 

KviStD  SHEET  2 (tCN  A 04*5)  1 

r 

Of 

1) ADDED  -U  f HOLE  CALLOUT  ftCN  > 0444) 

F 

Ofo 

II  (7H4044  -IV-I4  WAS  r7EE4004W*(tOI  AW3 

c? 

l) ADDED  NOTE  ID  (ECU  AO 4 AO)  * 

H 

Al 

1} NUT  FOB  « cope  of  NOTE  I WAS 
S/739/C4S20-I2  CECN  A0466) 

.1 

rd 

II ADDER  F5TNR5,  WAS  1.50  13.00/ECM  A04»i 

K 

REVISED  SHEET  3 (ECH  AlSOSj 

l 

CP 

1) ADDED  NOTES  II,  12, 13*  14  (ECN  A 1305 

(u)  I*.  PROTECTIVE  FiMISM  -15  AS  FOLLOWS : 

^ /i.  CLEAN  AMD  APPLY  CHEMICAL  FILM  PER  MIL'C-5541 

8.  APPLY  ONE  COAT  MIL-  P- 233  77  FPOXV-  POLYA  Mi  0*  PRlMEP  PER  MIL -F- 
13.  I D.  AND  O.D.  OF  -IS  TO  6£  CONCENTRIC  WlTHiN  .020  TOTAL  INDICATOR  REAOIM6 
12.  ALL  EDGES  OF  -15  TO  BE  .015  R OR  CRAM  AS**  .015 
VJ7,/|.  INSTALL  »755/CA43M2-43  TAPER  LONS  PER  *72239934?  EXCEPT  AS  NOTED  BELOW: 

'ey  A.  6l7S5/C443l-l2-*9  (BftOl/P  4}  IS  7NE  ONLY  PAS7ENER  PERMITTED  AT  THESE  LOCATIONS 

B.  PREPARE  HOLE  TO  OBTAIU  HEAD  PROTRUSION  ABOVE  STRUCTURE  FACE  ( HOT  WASHER  FACE) 
Of. 302  MIN  TO  .720  MAX 

C.  TRIM  TWCXNES5  Of  -15  WASHER  (SURFACE  OPP  CS*)  TO  OBTAIN  THE  PROTRUSION  'P' 

AS  SPECIF  i ED  IN  *7223333-12.  RESTORE  PROTECTIVE  F/NISN  TO 
P£WO  RkTED  SURFACE 

a CAUTION:  EXTREME  CARE  MUST  BE  EXERCISED  IN  HOLE  PREPARATION 
| since  mo  oversize  bolts  are  permissible 

122  3974 


(s'; 


0.  SJPA6MT  SHANK  FASTENER  SUBSTITUTION  IS  PERMITTED  IN  ACCORDANCE  WITH 
Jv  3.  FINISH  -II  AS  FOLLOWS  : 

" A Clean  per  mil-s-5oo2 

ft  APPLY  OHE  COAT  MIL-P- 23377  EPOxy - POLY AM\OE  PRIMER  PER  MIL-  F-  18264- 
B PEN B Tk  ANT  INSPECT  -9  PER  BUSS/PP'-  -/0£4>  £0*20  O. 

7.  ALL  FASTENER  HOLES  THRU  X7424IU2  SHALL  B £ 3TEA/OHT 
HOLES  .030  LARGER  IN  QtA  THAU  THE  MAX  FA'JTEN&R  Of  A 
PENETRATING  THE  PACT 

6.  REMOVE  LAMINATION*,  TO  THICKNESS  RE^U/kED  TO 
P/LL  VO/0 

5.  APPLY  -7  * PAL  ANT  TO  FA  Y/NO  SURFACES  /A JO/CATEO  AND 

TO  '.HANK  OF  ALL  STRAIGHT  SHANK  BOLT*,.  SEALANT  

NATL  4 METHOD  OF  APPLICATION  PEC  X7224/9G 
4.  MARK  PARTS  PER  X7224I9B , CL  2 A 

3.  -/CONTAINS  FRACTURE  CR/T/CAL  OF  TAILS,  RFTA/N  ORIGINAL 
Of  TAIL  MAT&R/AL  TRAC&AB/L/T Y NUMBERS  /N  ACCORDANCE- 
WITH  X7 22 41*3*7 

2 DIMENSIONS  4 TOLERANCES  PER  USAS!  r/4.5 
/.  FASTENER  CODE 

-BASIC  COCE 


'W 


HE  At  LOCATION  CHj  HEAP,  ; 'fj  FAR  .JO  CODE  OPTIONAL 
—SNIP  IE  NATH  DASH  NO. 


a - 

NOT  LU6MICATB0 

=5  (SP/P  FOP  e».J.  AT  H FASTEN 

ESQ 

ESS 

r.yn 

cal 

FAST6NBR 

NUT 

WAS HE A 
W£AD  S/Ot 

WASHER 
NUT  SIDE 

TDAQUB 
IN.-  LB 

INSTL 

SPEC 

a 

mtm 

wWZim 

X7PPJ  ?%-A9- 

wmsiB. s 

<122  3*332 -K> 

X? 223994-/0 

NONE 

a 

a aa 

222223 

31735/ CO  77-6 

TlETTW-i 

XT 223994-R 

NcNE 

ESS23B3 

NONE 

a 

fTn* 

NONE 

NOM£ 

□ 

<7223991-/2 

NONE 

- 

X7M3J9J-5- 

etrrsr/cjn-e 

enss/rsn-K 

uJfBSK 

a 

SS3 

975^-5/3/45-0  D 

NONE 

X 7X3  3993-3 

EB 

SUSFjb45Y»0- 

8I755/C077-I0 

X7 223994-/0 

None 

□1 

2222313 

p/irq/rsu-ti 

None 

EH 

enssJcw/iFoo 

8l7SSpC3S9-IZ 

8I7S5/PSH-24 

M oN6 

Bl 

SE222S 

smycMi  -6 

8J7F3/PSA-M 

NONE 

Cl 

FW| 

NONE 

NONE 

n 

rj2Z3999S- 

onss/esn-o 

8t75zjp&l-/L 

<122396*.-  3 

<122399  3-6 

El 

<1223961,-0 

<1223993-*- 

Bl 

^23 

rj223S7<yi2- 

8/733//9//-2S 

a 

323 

SXh3I 

K1Z2SV9B-B- 

SS2QI 

X7 12**331-8 

X7 223094-8 

a 

EEESS 

0/733 /CPV-0 

J22J 

a 

[323 

JSS2 

AnSfi/PSH-ZZ 

<112336^-10 

E^2 

a 

2J 

E53BB1 

© 

N0TE5  (EXCEPT  AS  SHOWN) 

uap  sect  cgrttR:  K 


S&TZ  m 


SEE  NOTE  3 


-OMUL 

WWNICt 

/4*0SF*Cl| 

FMT  MOTT 

wvik'S  ^J../rr  NWo 

om*ris( 

— • 

iFE  Ll.ALArE  LALT. 


|4Fl/  STATUi  | 

SAY 

/ 

L 

2 

L 

3 

L 

.T^  c; 

-3  7 

"Bulkhead  //ustl  ■ 
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FIGURE  2.2. 1-6,  SHEET  1 OF  2 
FASTENER  HOLE  IDENTIFICATION  - YF  932  BULKHEAD 
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Yp  332.00  REF 
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/4ll  notes  r//ts  v/ew 
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xraiw  eex 


MATL:  .312*2  *2 
SPEC  QO-A- 250/4  -7<35 1 
/SCALE  // 1) 
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A A23JSMODCD  SECTION  J-J 

■0  Ul*  /l)  WA5  Z t OO,  1 1 £Q  bP  (2)  WAS  .76 

_ J)23  f3J«TW«  GRIP  WAS  li 

C_  023  H)  WA S 1.00 

D D25(l)AOD£D  I .OD  f 2.86  O IM. 

WJ  SIMMS  1.25  (3)  mi  3.13 
_ Bg2  (4)VAS  I IZ  (i)MS  1.25 

f C25  imwoeb-ii/-a  imxm&oat  - 7/ -a 

L B23  fZMPPEP  -15  0£TAIL  a 


"Jv  'I V 


view  t-l-Mcis 


\ — X7 ZZ40*L  g£P 

— X7 Z240S7  £€* 

- roe  ree  ss 

Fsrhftz  S££  TCjZZ  40/0 


DETAIL  -15  © 

MAR:  .312  *2*2 
SPEC  QQ-A-2SO/4  -7d5l 
TSCALE  l/l) 


*7224109-7/  fffr 


K1ZZA062  REt 


SECTION  J-J  04. 


BULKHEAD  !NiTL- 
VF  932.00 


FIGURE  2. 2. 1-6,  SHEET  2 OF  2 
FASTENER  HOLE  IDENTIFICATION  - Yp  932  BULKHEAD 
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03  *z\X722  4080 


LOWER  SURFACE 
A'  Plane  Mole  Numbers 


e.  EVEN  NUMBERS  - RH 
I.  ALL  HOLES  PREFIXED 

NOTES  ~ 


X- 


FIC 

FASTENER  HOLE  IDEI 


± + ± + 


XcOM 
d 5 VMM 


■ Yf  932 


- Yf  992 


Z.  EVEN  NUMBERS  - RH  SIDE 
|.  ALL  HOLES  PREFIXED  'A' 

NOTES  — 


5 


FASTENER  HOLE  IDENT  IF  1C  AT  \ON- 
IOWER  SURFACE 
6 03H00I  sh  i of  i 

s CM:  i/« 


FIGURE  2.2. 1-7 

FASTENER  HOLE  IDENTIFICATION  - LOWER  SURFACE 
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S ECT  A-fl  B7 

SCALE 


X7 224060  REF 


© 

X7Z24H9  -7  - 


-X7224U3  FEE 

-X7224M9-9  © 
X7224H9-IOOPP 


2p  0.00  REF- 


NOTC  4) 
X7 22  4060  RE! 


ip  69.00  REF 


XT 224 1 <3  REF 


SEE  NOTE  2 


X 7224109-13 
(SEE  NOTE  6) 
X7Z24H8  REF 


Bp  0.00  REF- 


XI 224 IIS  REF 


VIEW  Oc7 

SCALE  V2. 

ALL  HOL6S  TM S 
PREFIXED 


fcs  6.  WCR-t OK  HOLES  I*  THE  FOLL0WIV6  PART 
'U'  NITHIN  .0012  IN  LHU  OF  THE  .0004 
X7 2241/3  -9/A5  AND  X7224H6  - ?/* 
(flj)7.  STRAIGHT  SHANK  FASTENER  ’ 
w IN  ACCORDANCE  WITH  X7Z23  5 74. 
6.  RtMOKf  LAMINATIONS  OF  X7224102 
TO  FILL  VOID.  . ■ 

S.  FASTENER  CODE:  (SEE  NOTE  6 

j — BR5/C  CODE 
1 1 y — HEAD  LOCATION.  N'NE 

- GRIP  LENGTH  MSN  NO. 


Sgj 

mi 

D 

vm 

mm 

Bl 

a 

mm 

a 

a 

ua 

ffTTWI 

B 

t**ri 

SS0 

a 

rei 

El 

fm 

a 

wm 

igyEfi 

mmm 

a 

wfzTm 

— 

APWJTECTlXE  FINISH  NOTED  SFOTFACE5 
A.  CLEAN  AND  APPLY  CHEMICAL  FILM  PE 
6 APPlT  TW  COATS  MIL-P-Z3377  IPO*' 
3.  ENG  RET  ONLY  : INITIAL  REL  C, 
2.  APPLY  -7  SEALANT  70  ALL  FA  I 

Shank  of  all  straight  sh, 

METHOD  OF  APPLICATION  < 
/.  D/M  AND  7DI  FRANCES  PFA  OS, 
NOTES  (EXCEPT  AS  SHOWN) 


FIGURE  2. 2. 1-8 

3 FASTENER  HOLE  IDENTIFICATION  - CENT] 


X722396S -6-/3  WO  XS 
a*755/C3a5-«  , _ 

INSTALL  PER  XT 223366-6  £JtEPT  HOLE 
MjUNOHEV,  W *7224113  TO  K WTWIN  .0012 

V fllfcH  MEAD  xro  FWK>£  OF  «J2T4|70 

\ £00  WOT  M6f»U.  THRU  *72240 ft) 


6 61  ’ll  ADDED  NOTE  7 (ECN  AO*8() 

C H«(i;«D£D  X7224ii9-?-3<-»  (2J  REVISED 
BJU37  fSfMRS  ( LOC  Dim.  COMMON  T0«Z24H9 
£*  3)452241(3  -M//2  AHS  *722403  - 7/-B 
*05  UAIHMfD  *7ZZ4l«-lJ(5;fST»iR  rtKA«A 
W OPS7HR  CALLOUT  YYA5  ^$,[7)  AQOE 0 

M_  1.56  0IM(B)N 45  33  HW4  fQ  SM£cNA04A»J 

D AS  (UO0CO  *72*4C64>-fl  (2J  A*S  .65  TYP 
A7  JJRTHR  CAUOllT  *»S  *{*f4)ftrNft  CALLOUT 

MS  CECH  A 0*07) 

£ 9fc. 7 (i)  ADDEO  ESTHR  ATTACHING  XKiAlia 
83  -?f-»  T0GC7HER/*)  NAS .65  FOP 

*7224143  (ECU  AQ493)  , 

f Bl  HAWED  WT£  fl W400f O’SCt  WTC  3 'TO 
02  MOTE  3fJJ  (WS  INSTALL  «R  fW9*± 
CEOJ  AO 456)  A 


X 722  4 1 16  REF—  \ 


raas^Eranesi^g 


— /o  fstna 

£<f  SP 


L sss 


5 F 4250  4144  *'2J  R 
BOTH  SIDES  A"  TV  AUU.  CLEAN  UP 
MAX  UNDERCUT  . 020 
SURFACE  ROUGHNESS 
PROTECT tUE  FINISH  PER 
NOTE  4 


('SEE  NOTE  4) 

X 722  4 060  REE - 


Yf  ■ 992.00  REF 


@6.  WEBUM  HOLES  M THE  FOU0WIU6  PARTS  SHALL  BE  A TRUE  RADIUS 

NITHIN  .0012  IN  ueu  or  THE  .0004  REQUIREMENT  Of  *7223353' 
*722*1/3  -9/*0  AND  X7224H8  - ?/<5 

(Bl)7.  STRAIGHT  SHANK  FASTENED  SUBSTITUTION  IS  PERMITTED 
^ IN  ACCORDANCE  K//TM  *722 39 7* 

6.  PtMOVf  LAMINATIONS  OP  XT 224109  TO  THICKNESS  P £00 
TO  F/LL  WO. 

@5  FASTENER  CODE:  (SEE  NOTE  6) 

I — BASIC  CODE 

f y— HEAD  LOCATION.  N:  NEAR  SIDE  F * PAR  5lC* 

^ 1 V — GRIP  LEN6TH  DASH  HO. 


^X722*l09-n 
(SEE  NOTE ’6) 


® 

*7224109  NET 


, X 72 24/09  -//- 
(SEE  NOTE  6) 


c I SPEC  If  «* j*o  j-»  | />sy/ - /3  17223993-4  . SPEC 

o il|c  nuimk  C3as-B  J/JjYt  tma»*  s‘sFc" 

£_:>ul  ‘ CZ9SQ-IZ  nnny-e  moms  -la 

F %£,  c/io-e-  cziso  - a tnissj-s  mcmc  _ -*a 

6 HI,-  xmi&H.  tm-A  I’lASSAlA 

H l%lc  xnwiH  cssr-s  ft?,??/  tmsmt 

i -3770  8l755  / 01753/  vt  7?‘4<M7-Z.  * HONE  -Aft 

J .3 746  C45SO-6-  CO  77-6  tU2EmL-b  '"'"C DO  , 

4PR0TECTIXE  FINISH  NOTED  SHDTFACES  AS  FOLLOlVS’ 

A CLEAN  AND  APPLY  CHEMtAL  FILM  PER  Mll-C-5541 

6 APPLV  7*0  COATS  Hll  P-22377  LPOXYPDlYAMi DE  PRIMER  PER  tflL-F-16264. 
J EVW  PEF  ONLY  : INITIAL  PEL  CALC  NTT  OF  -/  /3  60S 

3.  APPLY  -7  SEALANT  TO  ALL  FAY  INC,  SURFACES  AND  TO 
SHANK  OF  ALL  STRAIGHT  SHANK  BOLTS . SEALANT  £ 
METHOD  OF  APPLtCAT/ON  PER  X 722  4 196. 

/ D/M  AND  7VLEANNCE3  PEA  USAS!  Y/4.S. 


NOTES  (EXCEPT  AS  SHOUJN) 


f*  levins  nur  — 

£5  _ 

SCALE  }<L  NEXT  SECTION  LETTER: G I JS TtJ 

I am  • 


1 OOWMI  n 


5€<  SEPflPAV  PARTS  LIST 


RIB  IHbTALLATIOH- 
C ENTERUNE, 

Yr  332-00  TO  992.00 

07B78  I Y.1224II0H 


FIGURE  2. 2. 1-8 

FASTENER  HOLE  IDENTIFICATION  - CENTERLINE  RIB 


81 


XiSS^-xSO  ■ I Otl 


3 


KTL'L  4-111  erp 


- <7Zr4.ll!  (tff 


PI  ADDED  .50  DIM  (2)  REPLACED 
52  MSP  mm  £<3$P£  .SfeECSf 

, fECN  A 04-57 

I D5  [0X7224123 *3/- (0  WAS  X7Z24I23 -7/-6 
C 7 Z)  XE24 124  -y-0  /VMS  X7224 124-7/6 
C5  3)^7224/25  -#/0  AMS  X7ZZAIZS-7/-6 


X7ZZ40&0  efP 


X7Z14./Z5 


N)  ADDED  mzioid  -3AtO0)APlKl 
\mZ463B  REVISED  FSJMK 

WAD  LOC  OJM  /At  AREA  OP  ADDED 


M fiM*T5  W REMOKfD  2=  fl.SO  4N0 
A6  E,6.30  UK  DIM  tWXJtl4ll5 

AND  X 72  2 4/74  (FCA/B03U,) 

C 82  Mapped  wore  a (ecn  ao4G2) 

D *70  :ir<5'FSTWR  CODE  MMVF*.  ADDED 
B?0  SEE  NOTE  7^21  /7  GRIP  WAS  IS 
87  3)15  GRIP  WAS  lfc(4)’<5‘  FSTNR 
A7  CODE  WAS  ‘c;  ADDED  SEE  NOTE  7 
B2  5}APD£p  NOTE  7(6)  ADDED  'e'F57Ni? 
CODE  TO  NOTE  5 (tCN  A/57Q) 


5£CT  D-D  ctr 

SCALE  l/| 


U-./80  REF 


Tp  327.00  REF 


@7  INSTALL  ai755/t06l -044  HI/TPLATE5  WITH  MS20427M4  RIVETS,  FLUSH  NEAR  SIDE  IN  X7224I24. 

INSTALL  RIVETS  PER  0/755/ 04 IOO 

@6.  STRAI6HT  SHANK  FASTENER  SUBST/TUT/ON  IS  PERMITTED  IN  ACCORDANCE  *VITM  X722  3974 
5.  FASTENER  CODE : 

T- 5ASIC  cooe 

\j-« HEAD  lOCATJOM  (AjJ  WEAR  SIDE,  ft)  EAR  5/Of  , NO  CODE  0FT/ON4L 

I -m 6R/P 


FASTENER.  CODES 


E-E  cl 

l/l  [ 


6nSf/cZ9fO-A 

X7ZZ399I  -S 

X72Z3969-E 

$l7Sj/M0lt-+A 

tnss/tm?-* 

X72Z3992-6 

X7223994-6 

tri79j/hnoii  -60 

BI7FS"/  C077-B 

X7Z23992-S 

X7ZZ 5994-8 

e'755/MOf*-4W 

. 3Ussshbees!S^ 

enss /c  29*0  8 

X7ZZ399/-5 

X7Z23969  -S 

e/75j/M0/*-4A 

anss /C2»so‘/z 

X7^Z359/-/g 

X72Z39B3-/2 

BI7S0/NIOK,  -6A 

G .3 770/3746  X 7223996 -6 

6I7SS/CO6I-06A 

X7223992  ~6 

NONE 

BF7SVM0I6-6B 

4.  INSTALL  ALL  FA 5TEAJEES  WITH  -7  SfA LA UT  X 7224/96 

3.  APPLV  -7  SEALANT  TO  ALL  TAV/W6  SdR-FACes  P££  *7224/96 
Z.  ALL  MACHINE  SURFACES  '**/ 

I.  DIMENSIONS  AND  TOLECAWCfS  PER.  U SASI  Y'lA-.f 

NOTES  (EXCEPT  AS  SHOWN/) 


SEE  SEPARATE  METS  i/ST 


— Lirafe 


~*W|  RIB  INSTL  - Xr  39, 

A_  — Kin  i—CjAA SS  !iii  ’ 

p,  SSSS-a  — - ,pA. gat  W/W6  CARRY  Th EU 


j|o7fl7a'|X7224l2Q  H 


FIGURE  2. 2. 1-9 
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S=<0  t « OEO+SSV  X 


5 


-X72Z4034-7 
X7  2 2 40  34 -8  OPP 


-9)  APPLY  TO  *7224034 
O'  per  note  S 


+ p 

..  H h4+«'' 


- (iff7”  O , 


0T»"''  + 


y — «o— |J  I — -i  | 

yjri^r  Jj  ij^p  *C  | 

‘ ilSlSr ! I 
^ (^/  I !y  ’ | 


.+  +L.*f° 


l-Loo  i 

,fl9l  jtp 


t*  u-»  ev 


«-/  5-34\ 

, / DlABC* 


5»m 


SM  v-vhs- 


APPLY  TO  *7224022.  \ 

P£(?  NOTE"  5 972.00 


Yp  34».lST  REF  947.90 


\ Yp  958.25-  1 p — 257  HOt-e(6  V 

\ \ ' 2 PL  CO  SP 


-X  72240 36 -13  (2) 


X 7224031  -fl  OPP 


- X 72 24036-7  PS 
X72  24036  -9'  NS 


- X 7224036  -/I  (2) 


VIEW  LOOKING  /NBD 

NORMAL  TO  £ RJ0 

All  WOLES  7T//5  WfJV  PREFIXED  ) 


^*7224036  -/3(Z) 


3 


2 


— X7Z240 31  REF 


STM 

10*. 

ouamm 

»ir 

WtlWrtD 

A 

Bfc 

(l)WAS  3.50  (ECN  A0443) 

S 

U 

0)  ADDED  HOtES^CW  A 0476) 

C 

act 

11.2520  WAS  .2502  (ECN  Bl474) 

D 

cz 

[IIADOeV  NOTE  JO  TECN  A 1533) 

E 

REVISED  SHEET  2 (ECU  At5fl4) 

F 

ft 

cz 

(DADOED  SPOTFAce  Callout 
2JADPE0  NOTE  i|  (ECN  Al57l) 

X7224060  REF  > 

W 932.00  REF 


(F2)||.  PROTECTIVE  FINISH  NOTED  SR3TFAC6S  AS  FOLLOWS  : 

A.  CLEAN  and  apply  CHEMICAL  FILM  PER  MlL-C-5541 

B.  APPLY  0M£  COAT  MU- P-23377  EPOFf- POLi AM\Ot  Pf> IMER  PEP  MIL- F-  16264 
(Dl)0.-9  MOLDED  SHIM  MAY  BE  REPLACED  WITH  Pi03  PEEL  SHIM  TO  FACILITATE  ASSEMBLY. 
W THE  PEEL  SHIM  SHALL  BE  CUT  TO  SHAPE  OF  M ATI  NO  SURFACE  WITH  THICK*  ESS 

5 VFlClENT  TO  FILL  VOID  W/TNIN  .005 

®9.  STRAIGHT  SHANK  FASTENER  SUBSTITUTION  IS  PERMITTED  |N  ACCORDANCE  W«TH 
<7??  3974 


X7223974 
8.  PASTE Nf  R CODE  ’■ 


4 


SASIC  CODE 

head  l oca t ion/m JnEar^f;  far,  no  cox  opt  onal 
grip  LENGTH  DASH  NO- 


•ran 

w»ral 

Ed 

■5335 

CQ2JI 

m 

NUT 

IVAniNJM 

cTqjPkTI 

■222Z3n 

■TuaEIlrin 

K»l 

in 

m 

tm 

X 7223595-8 

8t735/c3V>-B 

X72Z359-5-E 

n 

Wk 

E3 

X7Z23995-3 

X7213386-9 

*722  7991-9 

m 

m 

X7??3999'0 

BI7SS/C389-I0 

feSJB 

n 

□ 

EMI 

ESI 

Rra 

ga 

El 

SEE 

SPEC 

»Zt3»0fc-'f 

Eiji 

X7223993-/4| 

m 

K3 

zszo 
.24  9C, 

gram 

T1U7M 

cE3i1 

B 

■ 



m 

m 

BJEI 

frail 

X7ZZ  1380/2. 

Bnss/cwo-n 

X7Z239S9-<2 

TTZZt 

nsrn 

NONt 

1H 

m 

hme 

B 

m 

5-025- 

.4996 

X 72  23580- 16 

8i7Sffir»io-/i 

X7J-2  T99I-U 

X7223909-/C 

rggn 

GBSfl 

NONf 

m 

If  T T'l 

prrm 

X72J1»9»-fi 

IM/i 

NONE 

n 

B 

gtry 

X 72**952-9 

NONE 

a 

n 

ptiUJ 

X72Z3992  3 

X 721799* -9 

C2ZS9 

GETsE 

NONE 

B 

Q 

ITTi;i 

Eiul 

*722  3996-/0 

8i7S3/C0t?-lO 

X7211992'/0 

H j 

Q2S21 

rarro 

NONE 

n 

EJ 

szm 

8il5S/co77-i2 

X7  Z2  3992UZ 

X72 13  994  *'  2 

*iwr/ 

HONE 

a 

m 

CsM 

X722398I-I0 

8iT«£o77-/o 

NONE 

rszzai 

Bill 

''-X7ZZ403 3-5 

X7224033-I0  OPP 


^ O OO  P£F 
I JC7ZZ4I70  REF 

Xf  113.00  REF 


7.  -/  SHOWN.-2  OPP 

(,  -I/-2  CONTAIN  FRACTURE  CRITICAL  DETAilS-  RETAIN  ORIGINAL  DETAIL 
MATERIAL  T RACEABlLirr  NUMBERS  IN  ACCORDANCE  WITH  *7224/99 
5.  CLEAN  SURFACE  OF  NOTED  PARTS  AND  APPLY  -9  MOLDED  5 HIM  PER 
9\7SE/FPS-\07\  CLASS  U TYPE  U TO  FILE  VOID.  SEE  NOTE  10. 

4 ALL  MACHINE  SURFACES  "£/ 

3.  APPLY  -7  SEALANT  TO  ALL  FAYING  SURFACES  AND  SNANKS  OF  STA/tfwT  SWANK" 
FASTENERS , METHOD  OF  APPLICATION  per  X7ZZ+I9G 
2.  ALL  FASTENERS  EQUALLY  SPACED  BETWEEN  END  LOCATED  FASTENERS. QVANTiTiES 
AS  SHOWN 

I.  DIMENSIONS!  TOLERANCES  PER  USA SF  Yi+.E 
NOTES  (EXCEPT  AS  SHOWN  ) 
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FIGURE  2.2.1-10 
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X722.4-O30 


eio  t « QIO^SSVX 


I* 


D 


C 


B 


8 I 7 I H . ~6 


8 


-!-  uu. 


B A5 

L> 


sechoM  M-Mc3 

$cale  i/i 


-.499G  HOLE  (I)  ® 
d 1 755/C 305  -6-33  (0 
)ai7SS/C306S//J 
J MS  2OOO2CB0)  UNDER  READ 
MSZkJOe-SV)  UNDER  NUT 


VIEW  LOOKING  FWD 
LH  SIDE 
SCALE  1/10 


I v*  932.00  OCf 


ri:m 

M r n MD3 


(notes  continued  zone  A3) 
9.  FASTENER  CODE: 


rHEAD  LOCATION 
(Nl  NEAR  SIDE 
(FI  FAR  S IDF 

CODE  1 LOCATION  OPTIONAL 
L GRIP  LENGTH  DASH  NO. 


WASHER  TORQUE  P0 


|g^iffjH^3SSS^3ES3GSSIBE3EMMB 
I s-jj^^ES^^ffliE^nSSSfllSSSK 
Biii9B3S&23E3^ii5313iilE2^I 
HFjSll!53EB33H^JI£55B5t^EHl 

I|OlBllB!3^S!QQSSISSQESZSS!l 

Q 5 JJ-fj  iUaffll 


|B!BBWirSHBBBB33E533!13^3B9BBW^W 

|HS^3IZ!>QC2EZ£BQ!Q[ic>JJUQ!^«£J 

IHcSl3tiCn32EiE^HEinCE2S2E2E2H 
[2352230  BID  EJ233E^E3B 


7J|\I5.  -II  SHOWN  IN  FLAT  PATTERN.  FORM  TO  SHAPE  OF  BULKHEAD  AND 
V RIB  AT  INSTALLATION.  BEND  RAOiUS  TO  BE  .12  1.10 
/g|\  14.  -9  MOLDED  SHIM  MAY  BE  REPLACED  WITH  OI755/PJ03  FEEL  SHIM  TO 
^ FACILITATE  ASSEMBLY  IN  NOTED  LOCATIONS  ONLY.  THE  PEEL  SHIM 

SHALL  BE  CUT  TO  SHAPE  OF  MATING  SURFACE  WITH  THICKNESS 
SUFFICIENT  TO  FILL  VOID  WITHIN  .005 
(5] )I3.  STRAIGHT  SHANK  FASTENER  SUBSTITUTION  IS  PERMITTED  IN  ACCORDANCE 
^ tyiTH  X7223974 

12.  FINISH  NOTED  SPOTFACES  AS  FOLLOWS-’ 

W A. CLEAN  AND  APPLY  CHEMICAL  FILM  PER  Mll-C-5541 

0. APPLY  ONE  COAT  MlL-P-2 3377  ER9XY- POLYAMIDE  PRIMER  PER  WL-F-13264- 
(cj\  II  5RJTFACF  NOTED  HOLES  1375  DUU.I23R  FAR  SIOE  WITH  FULL  CLEAN -UFJ 
w MAX  UNDERCUT  .015,  SURFACE  ROUGHNESS  MAX 
(c^tO.SRJTFACE  NOTED  HOLES  1.500  OIA  *-125  R FAR  SIDE  W/TH  FULL  CLEAN-UP, 
w MAX  UNDERCUT  .015,  SURFACE  R0UGHNS5  «^MAX 

NOTES  -CONTINUED 


|jBnit^E!5K35SjB^3!ES3EE^^j>ii 
5[»iJE£«iSiflEEJ3H 


? j 


6.  S POTFACE  NOTED  ROLES  1.000  D/A  K.06Z  R FAR  5106  WITH  FULL  CLEAN  UP, 

MAX  UNDERCUT  .015,  SURFACE  ROUGHNESS  MAX. 

7.  FOR  CONTOUR  SEE  MASTER  DIMENSIONS  DATA  PACK  AG  E 

4 3999/  560101.01. 

6.  ALL  FASTENERS  TO  BE  INSTALLED  NORMAL  TO  NEAR  SURFACE. 

5.  SURFACE  ROUGHNESS  OF  ALL  FASTENER  HOLES,  SHALL  NOT  EXCEED 
4.  CLEAN  NOTED  FAY1W6  SURFACES  AND  APPLY  -9  MOIOED  SHIM  PER 
61755/  EPS -1071  CLASS  IT,  TYPE  JT. 

J SEALING  MATERIALS  AND  METHODS  OF  APPLICATIONS  PER  X722AI96. 

2.  APPLY -7  GENERAL  SEALANT  TO  ALL  FAYING  SURFACES  AMD  TO  SHANK  OF  ALL  FASTENERS. 

1.  dimensions  and  tolerances  per  usasi  Yii.s 

NOTES  (EXCEPT  AS  SHOWN) 


REV  STATUS 
"SH  I REV 


SEE  SEPARATE  PARTS  LI  ST 


KfO.OO  REF 
I gSYMM  REF 


sgg 

S 

S 

^SB 

= 

mi  j 

5J 

■5 

55 1 

SI  i 

wma  1 

i p 

™ 

oil 

t—Ttw.^jwmtrKr- 

Easwr/sratwH 


COVER  I WSTL 
UPPER - 
iF  932  TO  \f392 

J m~»~  ~X722 40/OH 
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B AS 

L> 


VIEW  LOOKING  FWD 
LH  SIDE 
SC  ACE  I/IO 


-II  SHOWN  IN  FLAT  PATTERN.  FORM  TO  SHAPE  OF  BULKHEAD  AND 
V RlB  AT  INSTALLATION.  BEND  RADIUS  TO  BE  .12  2.10 
£|\J4.  -9  MOLDED  SHIM  MAY  BE  REPLACED  WITH  O/O5/P03  P££ L SHIM  TO 
^ FACILITATE  ASSEMBLY  IN  NOTED  LOCATIONS  ONLY.  THE  PEEC  SHIM 

SHALL  BE  CUT  TO  SHAPE  OF  MATING' SURFACE  WITH  THICKNESS 
SUFFICIENT  TO  FILL  VOID  H/lWlH  .005 
<fj|)l3.  STRAIGHT  SHANK  FASTENER  SUBSTITUTION  IS  PERMITTED  IN  ACCORDANCE 
^ WITH  X72Z3974 

'0)12.  FINISH  NOTED  SPOTFACES  as  FOLLOWS' 

^ A. CLEAN  AND  APPLY  CHEMICAL  FILM  PER  MIL-C-SS4I 

0. APPLY  ONE  COAT  MIL-P-23377  EPOXY- FOLYAM  IDE  PRIMER  PER  MJL-F-l«fc4 
II.  SFOTFACE  NOTED  HOLES  1375  DIA  *.125  R FAR  SIDE  WITH  FULL  CLEAN-UP, 
w MAX  UNDERCUT  .015,  SURFACE  ROUGHNESS  *?*MAX 
^j)K).SWTFAC£  NOTED  HOLES  1.500  DIAji.  125  R FAR  SIDE  WITH  FULL  CLEAN-UP, 
^ MAX  UNDERCUT  .015,  SURFACE  R0UGHNS5  «^MAX 

NOTES  -CONTINUED 


XF  0.00 
t SYMM 


(■NOTES  CONTINUED  ZONE  A3) 
9.  FASTENER  CODE: 


ftCH  AO***) 

— L?  I)  jVAS  i. id  (€.CH  60964) 

C AC*  ll  REV  ( RELOCATED  F$THR 5 

84  ZiKLDCATtD  f$THR(3)  MOLD  M3  ITS 
A3  *0,11^  IZ(4)AUO£0  FSTMR  COOES  Y£  W 
_ TP  AOTE  9 (ECU  A0435) 

D_  I)  ADDED  NCTE~  I3  (ECU  A 0*77)  ~ 

E Ci  I)  REV  ( RUOCArtQ  FSrNH(2MD0E0 
CJ  F5TVR  CALLOUT  ( RtLOCATTD 
AS  3)35  WAS  36  (ECU  01423) 


£_  83  I)  ADOEP  1 HQTE  I4(ECN  B 1406) 

M HOT  MCBRP- 4BTCLE  Omjr£CCH  AHA/) 

J_  B3_  DAPDEO  MOTE  <3(6CM  AttOO) 

k *cr  dadoed  ifasp(z)  r fs tab  cooe  was 

_ E 0)ASKD  f CODE  TO  NOTE  9<ECM  A8QZJ 
L AC  AS  DAJXfD  !(QSP(l)A  DOEO  /7  £9  $P  (3)ADPtS> 
MS  FSTAR  CAUOUTrt)  ADDED  .32  TYP  Ml  Ft  « 


-HEAD  LOCATION 
(Ml  NEAR  SIDE 

<F)  far  Side 

NO  COOE  ‘ LOCATION  OPTIONAL 
-GRIP  LENGTH  DASH  NO. 


liiiHESsssj  ssqezsi^isbh^hh 

IE^E3ES53EID5SSZSE5IBPI 
IlillBSiSSSS  ^QQ523E25SI 

II  ESI  HI  SUES 

JxlLil£J[jilJUx±L-SSrSSEI 

gPEHES!lB5B8E5BES3B^^M 


8.  SPOT  FAC  E NOTED  POLE  S f.OOO  D/A  X.06Z  R FAR  5IDE  WITH  FULL  CLEAN  UP, 

MAX  UNDERCUT  .015,  SURFACE  ROUGHNESS  MAX- 
7.  FOR  CONTOUR  SEE  MASTER  DIMENSIONS  DATA  PACK  AG  E 
4 3999/  5 60/01.01. 

6.  all  fasteners  to  be  installed  normal  to  near  surface. 

5.  SURFACE  R0U6HNESS  OF  ALL  FASTENER  HOLES  SHALL  NOT  EXCEED  W. 

4.  CLEAN  NOTED  FAY1N6  SURFACES  AND  APPLY  -9  MOLDED  5HIM  P£RV 
81755/  FPS  - 1071  CLASS  H.  TYPE  IT. 

3.  SE ALIMS  MATERIALS  AND  METHODS  OF  APPLICATIONS  PER  X72Z4I96. 

2.  APPLY -7  GENERAL  SEALANT  TO  ALL  FAYING  SURFACES  AMD  TO  SHANK  OF  AIL  FASTENERS. 
(.DIMENSIONS  AND  TOLERANCES  PER  USASI  YI4-.S 

NOTES  (EXCEPT  AS  SHOWN) 


REV  STATUS 
5 H | REV 


SEE  SEPARATE  PARTS  LIST 


NEXT  SECTION  LETTER: 


55 

55  j 

55  ' 

555 ! 

■SB 

SB 

55 

■B  ' 

■BS 

55 

55 1 

wmm 

BI 

i r^tK»aignnMi 

ica 

Si 

6^1 

gE38S| 

MagMTT-l 

WRm’imu 

WTnuj) bI 


COVER  /W5TL 
UPPER - 
(F  932  TO  Vf992 


ME! 
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Yp992  REF  / APPLIED  To  FAYIN6  SURFACE 

j / OF  X7Z24I5 9 (SEE  NOTES  A AMD  J4)@ 


X?224l5f  REF 


SECTION  U 
ROTATEO  ISO* 
SCALE  |/| 


I I I I / APPLIED  TO  FAYIN&  SURFACE 

U U 824  / 0F  *7224159  (SEE  NOTES  4 AND  14] 


- >7224)59  REF 


SECTION  V~Vb2  3 
FOTATfO  /(SO  * 

SCALE  /// 


-X72240I5-7 
X72240I5-0  OPP 


SECTION  R-R  AS6 
SCALE  I/I 


XF  84.00  REF 


SECTION  M 
SCALE  1/2 


36 


35 


34 


,—*1124014  REF 


J& 

pfc5  ttp  j 

'1 

1 4 

— r (mJ>\  1 

~-65  .65-^- 

T 

AB-AB, 


XF  83.20 
AT  YF  93 1.70 


APPLIED  TO  FAYING 
SURFACE  OF  X7224I59 
SEE  NOTES  4 AHD  / 4 


/APPLIED  TO  FAYING 
/SURFACE  Of  *7224159 
I SEE  NOTES  4 Aup  14 


APPLIED  TO  FAYING 
SURFACES  OF  *7224157 

tsee  »ores  4 and  14) 


section  r~r  A36 


5ECTI0N  AA-AA  C6> 

SCALE  1/2 
ROTATED  32*  CYV 


^35  \ 


^*7224103  9 
*7 224/59  R6F 


tl0S  K,  t 

s»3  1 

r V 

•65  L- 

j 

110 

3=t 

SECTION  S S A33 

SCALE  |/2 


SECTION  N-M  D22 

SCALE  1/2 


CWTWCT  W 

F336I5-73-C-300I 


SECT  JON  AB-AB  A3Z 


‘AT ED  32 ‘ CW 


X7 2240*3  REF 


SECTION  Z "Z  A6 
SCALE  \/2 
ROTATED  32*  CCkV 


'3J  NOTES  4 AND  |4  M> 
f4>  X 722011  WA5X722< 


WADDED  -II  REF  CAL. 


SCALE  1/2 


[ 


33 


m 

3 


J |Q7fl7g 

32  I 3 1 

FIGURE  2.2.1-11,  SHEET  3 OF  3 
FASTENER  HOLE  IDENTIFICATION  - UPPER 
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UTVMW 


m n m. - 

G"  ALL  3JNQTE5  4 AND  Id  WAS  NOTE  4 

B XH)t,7220tt  WAS  X7Z24I5I  

7 835  VAOXD  -II  ftEf  CALLOUTS 


X7224I57  RE.F 


9)  applied  to  faying 

SURFACES  OF  X7224I57 
^$EE  WOTES  4 AWO  14) 


83. 73 

AT  YF  992  30 

SECTION  Z “Z  AG 
SCALE  1/2 
ROTATED  32*  CCvV 


%7ZZ 4013  *EF-r 


X 722*0/4  REF- 


*4-7 ■ 

Til 

{(wT. 

/ 

/ 

V 

LX 

ut 

l-T 

/T 

lL 

SECTION  T~Ta33 
SCALE  1/2 


-*7224156  REF 


- *722401/  REF 


0-. 

APPKfP  ro  «Y/NG 
SURFACE  OF  X 722401 1 \ 
SEE  /V0T55  4 4J4.  \ 


j— 


\f\ 

\P;722<OM-7 

\N\\ 


L=i 

\ ABd53 

" Sa3-A 


\ APPLIED  TO  FATING  SURFACE 
\ OF  X7224I5I  (SEE  NOTE  *) 


- X7ZZAOI4  -II 
X72Z40I4-I2  OPP 


APPLIED  TO  FAYING. 
SURFACE  OF  X72240I4 
5EE  0OTES  4 AND  14. 


— *7224013  REF 


IT 07878  X7 224QIO  H 
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<33  »3  1 X72240/0 


eoo*ssw 


FASTENER  HO! 


OT  LUC  AT  ^944.15 


-mz^oto  REF 


1 Kwwe  1 

ST* 

■at 

mownc* 

Mil 

WTWKD 

A 

61 

ID  ADDED  NOTE  5 (ECN  A04.76) 

B 

02 

Bl 

/i) added  note  6 (z)  added 

SEE  NOTE  6 TO  ENO  OF  NOTE  A 
(ECN  014-81 

(gA  6.  -9  MOLDED  SHIM  MAY  BE  REPLACED  WITH  Pl03  PEEL  SHIM  TO  FACILITATE 
^ ASSEMBLY.  THE  PEEL  SHIM  SHALL  BE  CUT  TO  SHAPE  OF  MATING  SURFACE 
WITH  THICKNESS  SUFFICIENT  TO  PILL  VOID  WITHIN  .005. 

0)5.  STRAIGHT  SHANK  FASTENER  SUBSTITUTION  IS  PERMITTED  IN 
ACCORDANCE  WITH  X72Z3974.. 

(§2)  A.  CLEAN  FAYING  SURFACE  OF  X722  40O6  AND  APPLY  -9  MOLDED 
W SHIM  PER  61755/ FPS- 1071  CLASS  K,  TYPE  K.  SEE  NOTE  6 
3.  SEALIN6  MATERIALS  AND  METHODS  OF  APPLICATION  PER  X7224I96. 

2.  INSTALL  NOTED  FASTENERS  WITH  -7  6ENERAL  SEALANT. 

/.  DIMENSIONS  AND  TOLERANCES  PER  USASI  YU. 5. 


NOTES  (EXCEPT  AS  SHOWN) 


SEE  5EPARATE  PARTS  LIST 
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SECTION  A"  A 07 

SCALE  I/I 


3 It 


i)9.  straight  shank  fastener  substitution  is  permitted  in  accord/ 
WITH  .*7223374. 

6.  MARK  ASST  PER  *722 < 198  CLASS  2A.  „ . 

7.  SURFACE  ROUGHNESS  OF  NOTED  HOLES  SHALL  NOT  EXCEED  9*5 
AND  TITANIUM  AND  ^ IN  ALUMINUM. 

6.  FASTENER  CODE: 

BASIC  CODE 


TiT 

rf 


f-HEAO  LOCATION 
(N)  NEAR  SIDE 
(F)  FAR  SIOE 

GRIP  LENGTH  DASH  NO 


BASIC 

CODE 

h5lT 

OIA 

FASTENER 

gjPUgl 

mm 

a 

IMcX 

ran 

kzsi 

1 

1 283 

X7ZZ3335-9 

2222 

-3D 

SE 

D 

[J22S 

-6B 

a 

a 

>22232 

j^SESD 

-6  B 

| 

D 

U23 

[2^23 

22E 

fipSISS 

-6  A 

I 

a 

2223 

2230 

-6A 

a 

S.-7/-S  CONTAIN  FRACTURE  CRITICAL  DETAIL  PANTS.  RETAIN  ORIGIN! 

MATERIAL  TRACEABILITT  NUMBERS  IN  ACCORDANCE  WITH  *7224199. 
«:  SEALING  MATERIALS  AND  METHOOS  OF  APPLICATION  PER  X7224 
3.  INSTALL  ALL  FASTENERS  WITH  -IS  GENERAL  SEALANT. 

2.  APPLE  -IS  GENERAL  SEALANT  TO  ALL  FAVlNS  SURFACES. 

I.  DIMENSIONS  AND  TOLERANCES  PER  USASI  VIA. 5. 

iiwwCC  Xrc  C nr  AC  CtlrtlAJkA 


see  SEPARATE  PARTS  LI 


3 FIGURE  2.2.1-13 

FASTENER  HOLE  IDENTIFICATION  - WING  SWEEP  A( 
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FIGURE  2.2.1-13 

^STENER  HOLE  IDENTIFICATION  - WING  SWEEP  ACTUATOR 
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X7223996-7- 


\X7ZZ3996-8-\ 


\&t75b/C45S/)-8-\ 


6>7S5/C0?0  ->0-\C?9X>  -»|  X71Z3S9 1 - 10 


Jm 

DBOVToi 

A 

REVISED  SHT  i (ECU  A0475J 

e 

REVISED  SHT  5 (ECW  Bi427) 

c 

REVISED  SHT  6(ECN  A i568) 

D 

B2 

1) ADDED  SEE  UOTE  II  TO  END  OF 

NOTE  * /ECN  01480) 

E_ 



REVISED  SHT  5 CECN  Aifeoi) 

st>. 

('NOTES  continued  ZONE  a 2 /) 
.9  FASTENER  CODE: 

BASIC  CODE  -i  HE  AO  cOt 


DE  -i  j-  HE  AO  LOCATION 
. (Nl  NEAR  SIDE 
<F>  FAR  SIOE 

|T  NO  CODE  * LOCATION  OPTIONAL 

LgPiP  length  dash  no. 

R WASHER  roo/i if  pen  INSTL 

BAD  UNDER  Nt/T  KtK  SPEC 

X7223999-*‘  089-^  8i755/P5»MO  0223986-6  IHSTl  SPEC  X7223993-6 
X7223999-7-  C389-7  0I75VP5H- 13  0223988-7  iwSTL  SPEC  17223993-7 
X7223999 -ft-  C3ft9-ft  9/7S5/P5H- 16  X7223986-8 
17223999-0-  C309JO  fl/75V«i/-22  X72239a-W 
X7223999  I2-  C389-I2  SI7SVP3H-24  X72239&6H2 
17223999-14-  0359-14  8/75V*H-27  X 7223986- « 

X722  3 996-6-  IC077-6  |x722399? - 6 X7223994  -6 
?-7  X7223 
2-8  X7223 


X7223996-7- 


CT223996  -fi- 


X7223996  0 


8/755/0*20-0- 


\8l7S5/C020  l2- 


*755/0020 -(0-|c2950 -«|  *722339  f '0\nONE 


1 13 1 


ft-/  CONTAINS  FRACTURE  CRITICAL  DETAILS.  RETAIN  ORiG/NAL  DETAIL  MATL 
, TRACEABlllT i NUMBERS  IN  ACCORDANCE  WITH  X72?4l99. 

7.  MARK  ASST  NO.  PER  X7224(9fl  CLASS  2 A 
6 PROTECTIVE  FINISH  NOTED  SPOTFACES  AS  FOLLOWS  ■ 

A.  CLEAN  AND  APPLY  CHEMICAL  FILM  PER  MlL-C-55*! 

0.  APPLY  TWO  COATS  MlL-P-23377  E«XV -FOlVAMiOE  PRIMER  PER  MlL-F-lflZM.  g 
5.  SURFACE  ROUGHNESS  OF  ALL  STRAIGHT  SHANK  FASTENER  HOLES  SHALL 
NOT  EXCEED  »*V. 

(pi)  4, CLEAN  NOTED  FAYING  SURFACES  AND  APPLY  -3  MOLDED  SHIM  PER 
01755/ FP5  -1071  CLASS  R,  TYPE  JL.  SEE  NOTE  II 
3.  SEALING  MATERIALS  AND  METHODS  OF  APPLICATION  PER  X7224I96- 
2.  APPLY  -7  GENERAL  SEALANT  TO  ALL  FAYING  SURFACES  AND  TO  SHANK  OF  ALL 
STRAIGHT  SHANK  FASTENERS. 

i. dimensions  and  tolerances  per  usasi  yia.5. 

NOTES  (EXCEPT  AS  SHOWN) 


REV  STATUS! 
SH  1 P£V~| 


ilCvT  C cr  T- 1 Ai  i .r-r-rcn.  AM 


SEE  SEPARATE  PARTS  LIST 
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FIGURE  2.2.1-14,  SHEET  1 OF  6 
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FIGURE  2.2.1-14,  SHEET  2 OF  i 
FASTENER  HOLE  IDENTIFICATION  - WCTS  I 
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SECTION  V " v 823 


-X72239ZO-I 
X72239 20-2  OPP 


^ 5YMM  REF 
XpOM  RIF 


(5?)  II.  *9  MOLDED  SHIM  MAY  BE  REPLACED  WITH  PI03  PEEL  SHIM  TO  FACILITATE 
w ASSEMBLY.  THE  PEEL  SHIM  SHALL  BE  CUT  TO  SHAPE  OF  MATIM6  SURFACE 

®mrw  THICKNESS  SUFFICIENT  TO  FILL  VOID  IVITHlW  .005. 

10.  STPAI6HT  SHANK  FASTENER  SUBSTITUTION  is  PERMITTED  in 
ACCORDANCE  WITH  X722397*. 

NOTHS (CONTINUED  FROM  ?N  Df) 


X72Z400IH 


FIGURE  2.2.1-14,  SHEET  2 OF  6 
FASTENER  HOLE  IDENTIFICATION  - WCTS  ASSEMBLY 


99 


£«100*S^X 


FIGURE  2.2.1-14,  SHEET  3 OF  6 
FASTENER  HOLE  IDENTIFICATION  - WCTS  ASSEMBLY 
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FIGURE  2.2.1-14,  SHEET  4 OF  6 
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3 FIGURE  2.2.1-14,  SHEET  5 OF  6 

FASTENER  HOLE  IDENTIFICATION  - WCTS  ASSEMBLY 
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FIGURE  2.2.1-14,  SHEET 
FASTENER  HOLE  IDENTIFICATION  - 


FIGURE  2.2.1-14,  SHEET  6 OF  6 
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SECTION  3 


FACTORY  PROGRESS 


All  scheduled  factory  activities  on  the  WCTS  were  completed 
in  the  prior  reporting  period. 

As  described  earlier  in  this  report,  factory  activities 
during  this  reporting  period  consisted  of  participation  on 
the  General  Dynamics  Teams  that  accomplished  repair  and  modi- 
fication tasks  at  WPAFB. 
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